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no place for fear’ 
Whittier 


THe PupusHer’s QUILL 


Aeronautics 
ADVOCATES 


A unified air service with 
adequate appropria- 


tions. 


A rea 
THE AERONAUTICS — 


ADVISORY BOARD 


T is with much pleasure that we 
3 formally announce to our readers 

the individuals who will form the 
AERONAUTICS Advisory Board. Each 
member of the Board has distinguished 
1imself in some branch of aeronautical 
activity and, as a group, form a dis- 


aircraft. 


National Aijr 
Academy. 


Repeal of tax on gasoline 
sold on air fields. 


Unified State and Na- the Weather Bureau of the United 
tional laws governing 


Mr. Cox was born in Massachusetts in 
1863. He has been in the weather serv- 
ice since 1884 and is now in charge of 
the North Central Forecast District for 


States Department of Agriculture. 
Sherman Mills Fairchild will serve 
as authority on Aerial Photography. 
Mr. Fairchild was born in New York 
in 1896, invented the Fairchild aerial 
camera, was an important factor in the 





tinguished and talented reference body. 
[The Aeronautics Advisory Board will 
serve as a unit or individually and will 
be available to our readers who wish 
information or opinions along with or 
in addition to that which we are in a position to give. 

We especially wish to call this Board to the attention of 
National and Sectional lawmakers both judicial and legis- 
lative. The opinions of the Arronautics Advisory Board 
can well be sought before proposed bills affecting aviation 
activities are actually effected. The opinions of the mem- 
bers of this Board may not alter the course of action of 
any individual but the fact that the opinion was sought 
would reflect highly on the good intentions of the inquirer. 
For example, Congressman John L. Cable called upon us 
several months ago to secure a cross section of aeronautical 
opinion on his proposed legislation on airlines. The con- 
sensus seemed to be against Representative Cable’s idea, 
and his bill nevertheless was presented to Congress—but 
certainly his good intentions and his desire to consider the 
interests of all concerned can not be questioned. 

J. Don Alexander will serve as authority on Dealer’s 
Sales. Mr. Alexander was born in Missouri in 1885 and is 
president of the Alexander Aircraft Co. : 

Archibald Black will serve as authority on Transporta- 
tion. Mr. Black was born in Scotland in 1888, designed the 
airplane in which the first Liberty engine was installed, was 
consulting engineer to the U. S. Air Mail Service in 1921, 
and now heads the firm of Black and Bigelow, well known 
aerial transport engineers. 

Louis Bleriot will serve as authority on French Activities. 
M. Bleriot was born in 1872, was the first man to fly across 
the English Channel (1909), and now heads a great French 
aeronautical firm bearing his name. 

Capt. R. J. Goodman-Crouch will serve as authority on 
Engineering. Capt. Goodman-Crouch was the official dele- 
gate from Great Britain to the Civil Aeronautics Conference 
held a year or so ago and was drafted from Great Britain 
to serve as vice-president and director for the Whittelsey 
Mfg. Co., Inc. 

Henry Joseph Cox will serve as authority on Meteorology. 


development of the aerial mapping in- 

dustry, and now heads the Fairchild 

Aviation Corporation and subsidiaries. 

Warren Irving Glover will serve as 

authority on Air Mail. Mr. Glover was 

born in New York in 1879 and since 1925 has been 2nd as- 
sistant Postmaster General. 

Lady Mary Heath will serve as authority on Women’s 
Activities. Lady Heath is an internationally known Eng- 
lish aviatrix now established in America. She received 
the first aviation mechanics license ever issued to a woman 
by the United States Department of Commerce. 

Charles Sherman (Casey) Jones will serve as authority 
on Flying Schools. Mr. Jones was born in Vermont in 1894, 
entered the Army Service in 1917, served at the front with 
the 96th French Pursuit Squadron, and now heads the 
Curtiss-Wright Flying Service. 

Professor Alexander Klemin will serve as authority on 
Aerodynamics and Structures. Professor Klemin was born 
in 1888. He has been engaged in English aeronautics, was 
instructor in Aeronautics at M.I.T., consultant to several 
American aeronautical corporations as well as to the U.S. 
Government, designer of the first American amphibian and 
several Army and Navy planes, and now is in charge of the 
Daniel Guggenheim School of Aeronautics at New York 
University. 

B. Russell Shaw will serve as authority on Airports. Mr 
Shaw was born in Ohio in 1893. He has designed and re- 
designed several types of airplanes, has served as consult- 
ing engineer to several American aeronautical firms as well 
as to representatives of the Imperial Japanese Navy. He 
was the inventor and manufacturer of the Vertimeter (rate 
of climb indicator), technical supervisor for several Air 
Races and now heads the St. Louis firm of airport con- 
struction engineers which bears his name. 

As the necessities of the aeronautical industry arise, new 
members will be added to this board. 

In order that our readers may become better acquainted 
with these outstanding personalities we are reproducing a 
photograph of each Adviser on pages 26 and 27 of this issue. 


[Continued on page 80] 








LL the world’s a market place for 
airplanes, but the best market is 
obviously the one in which the 

airplane can be used to the greatest ad- 
vantage. This “best market” is without 
doubt Latin America. The Bureau of 
Foreign and Domestic Commerce in one 
of its official bulletins says, “Latin 
America is naturally regarded by manu- 
facturers of aircraft and accessories as 
presenting the best export market.” 

No less a person than Herbert Hoover 
has seen the possibilities of South 
America as a market for airplanes and 
other manufactured wares. The Depart- 
ment of Commerce, stimulated by its 
ex-chief who is now president, is mak- 
ing a gallant and a very successful ef- 
fort to secure data that will be useful 
to exporters of aircraft. 

The information obtainable at the of- 
fices of the Department of Commerce 
has been gathered for the government 
by the ablest men obtainable, whose ef- 
forts have been backed up by the au- 
thority and resources of the Federal 
Government. The exporter should by 
all means keep in close and constant 
touch with the Bureau of Foreign and 
Domestic Commerce. 

The best immediate market in Latin 
America is the Republic of Argentine; 
the richest and most highly developed 
of all the great Republics to the south 
of us. Buenos Aires, the capital city of 
the Argentine, is in very truth the Paris 
of the new world—a later and a more 
beautiful Paris. Buenos Aires is the 
most modern city in the world. Mr. 
Messersmith, our able and amiable Con- 
sul-General in the Argentine, estimates 
the population at something less than 
3,000,000 and of the Argentine at 13,- 
000,000. These 13,000,000 are nearly all 
Caucasians. 

For present purposes the key cities 
to South American trade are Buenos 
Aires, Rio de Janeiro, Santiago (de 
Chile), Lima and Bogota. Caracas in 
Venezuela and La Paz in Bolivia ought 
also to be considered, but these terri- 
tories can be handled from headquarters 
in other cities until such time as the ex- 
porter shall have established himself in 
the more populous and more prosperous 
sections. 

The largest city in Latir. America and 
its greatest center of trade is Buenos 
Aires. The American exporter of air- 
craft will probably consider this great 
city and the adjacent territory as the 
best place from which to conduct his 
first sales campaign, 


The first step indicated by good ex- 
port practice is to get in touch with the 
United States Bureau of Foreign and 
Domestic Commerce. The “bureau” is 
a very efficient organization and has de- 
partments especially designed and 
equipped to assist the manufacturer of 
airplanes in the solution of his export 
problem. 

The “bureau” will furnish reports on 
publications that might be used for ad- 
vertising. These reports are compre- 
hensive and are kept up-to-date. The 
man or firm that contemplates going 
into foreign markets ought to secure 
these reports. He also can and should 
avail himself of the other information 
offered by his Uncle Sam, for example, 
Trade Information Bulletins and mail- 
ing lists. Our trade commissioners keep 
the “bureau” posted on developments 
in export markets. They also send in 
the names and addresses of firms or 
individuals who are likely buyers of 
planes. These mailing lists are at the 
disposal of whoever can make legitimate 
use of them. 

It’s too bad that the “bureau” doesn’t 
advertise. The writer has had the not 
uncommon experience of being offered 
a sum of money for information that is 
supplied free to all by the United States 
Department of Commerce. The Depart- 
ment has an aeronautics division and 
a merchandising department of the Aer- 
onautics section. This department is 
headed by Mr. Leighton W. Rogers, 
whose address is U. S. Department of 


Commerce, Washington, D. C. Mr. 


SERVICING A 






by 
Z. M. 
Allison 


Leighton and his staff will gladly co- 
operate with the exporter and will put 
at his disposal the reports of the special 
agents whose job is to get accurate in- 
formation about foreign markets. 

After the market has been analysed 
and it has been decided to exploit it, 
the next step will be to determine the 
best method for merchandising airplanes 
in the country or city selected. There 
is no precedent excepting that estab- 
lished by the automotive industry. Auto- 
mobiles and airplanes have much in 
common, both offer transportation. They 
are being sold, generally speaking, on a 
common plan. In several instances auto- 
mobile dealers in Latin America have 
also undertaken the distribution of air- 
planes. 








Above is shown the hurry and 
blurry of the public market, at 
Puerto Colombia, South America. 
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Mr. Allison contin- 
ues hisauthoritative 
articles ontheSouth 
American market. 
In his article he sug- 
gests methods of 
establishing an 
aeronautical sales 
organization. 


A tie-up with a dealer in automobiles 
ought to result favorably for the Ameri- 
can firm who has planes to sell. In the 
first place the automobile dealer has an 
organization familiar with conditions 
peculiar to his locality. He knows the 
financial status of numerous, owners of 
trucks, busses and private cars. He may 
also know who in his territory contem- 
plates the early purchase of an airplane. 
The man in the United States can get 
full and accurate information about his 
prospective dealer in Buenos Aires 
from the American Chamber of Com- 
merce in Buenos Aires, or from the 
United States Consul. 

The dealer will not as a rule tie up 
any considerable sum of money in new 
and untried merchandise. A great many 


A view of Buenos Aires, looking 
west from the Barolo building. In 
the foreground is Capital Square. 


NEW MARKET 









A view of Rio de Janeiro, showing the entrance to the harbor, 
which is one of the best in South America. 


Yankee firms operate in export markets 
on a consignment basis. This is not, to 
be sure, the most satisfactory way of 
doing business so it is up to the ex- 
porter to sell his dealer the idea of co- 
operation for the profit of all concerned. 
After he has been sold on the merchan- 
dise and on the firm behind it, the dealer 
will usually agree to a quota and will 
make satisfactory arrangements for 
financing shipments on his account. 

An airplane by its very nature is sold 
by demonstration. It will therefore be 
necessary to send to Buenos Aires a 
man who is first of all a pilot and a good 
one. He must also speak Spanish and 
ought to be carefully trained to adapt 
himself and his methods to the customs 
of his market. 






The salesman will leave the States 
equipped with all the information his 
firm has secured from the Department 
of Commerce, the Chamber of Com- 
merce and other sources. Upon his ar- 
rival in Buenos Aires he should go at 
once to one of the better class hotels 
and take a bedroom and a small parlor 
adjoining. The parlor is used as a tem- 
porary office. 

It is a poor plan for the salesman to 
get to work as soon as he arrives. He 
ought first to get in touch with the 
United States Consul and the Chamber 
of Commerce. There are also the com- 
mercial attachés, trade commissioners 
and other representatives of our De- 
partment of Commerce. The salesman 
will do well to call on these gentlemen; 
they are likely to offer information and 
advice that will save the newcomer 
time and money. Still more important, 
they will enable him to steer clear of 
the great old American habit of doing 
the wrong thing. 

The man from the home office must 
co-operate in every way possible with 
the local dealer. The dealer isn’t going 
to do the missionary work without as- 
sistance from the home office. His job, 
as he sees it, is to act as distributor for 
the company that manufactures the 
plane. As a distributor he is, of course, 
interested in making sales, but he rea- 
sons and reasons correctly that the 
manufacturer must create a demand or 
retire from the market leaving his 
erstwhile distributor free to make other 
and more profitable connections. 

The job of creating a demand or pref- 
erence is a big one, but the history of 
our export business in Latin America 





14 
is that demand is created and sales 
made at a comparatively low cost by 
men from the States—men 
the will and the ability to see things as 
they are—to see them from the cus 
tomer’s viewpoint. 

The salesman from the States must 
have some knowledge of the fundamen 
tals of advertising. One of America’s 
leading exporters said in a speech be 
fore the Export Manager’s Club of 
New York: “We depend on our sales 
men to select the media to be used in his 
territory.” 

The fundamentals of advertising and 
selling are the same the world over, but 
the application differs. Successful co 
operation with a foreign distributor con- 
sists, among other things, the 
ability of the man from the States to 
advertise at the right time in the right 
place and through the best media. 

It may seem that the man who can 
sell airplanes in the Argentine is an 
impossible super-man, but he isn’t. All 
the needed qualifications are embodied 
in many young Yankees and in some 
not so young. 

At a recent meeting of the Export 
Managers Club of New York, it was 
agreed that the export salesman should 
possess certain definite qualities and 
qualifications, among these a knack for 
languages, imagination, the ability to 
secure trade information and base a 
workable policy on such information, an 
understanding of the fundamentals of 
advertising and of international trade, 
energy, personality and education. 

A large order, but it can be filled. 
America’s leading exporters usually 
take a young man from their own or- 
ganization and give him whatever ad- 
ditional training he needs, which usual- 
ly consists of an intensive course in 
international commerce and a brushing 
up in modern languages. The man 
selected nearly always had a working 
knowledge of Spanish or French or 
both. 

A modified Spanish is spoken in the 
Argentine. There is a tendency to over 
stress the importance of local idioms, 
but the idiom of the Argentine merits 
the attention of the man who expects 


who have 


upon 





One of the fashionable streets 
of Rio de Janeiro, Rua Pay- 
sandu. 


to sell airplanes to Argentinos. There 
are perfectly good Spanish words that 
have a double or doubtful meaning in 
Buenos Aires. These should be learned 
and avoided. 

We Yankees talk shop and enjoy it 
at all times. This isn’t done in South 
\merica or in any other place outside 
the United States. The niceties of social 

are more religiously ob- 
South America than in the 
land of the hustling and informal Grin- 


intercourse 
served in 
gros 

The enthusiastic young man who is 
selling the best airplane in the world 
must refrain from singing the praises 
of his crate at the dinner table of a 
prospective purchaser—that is, suppos- 
ing he is fortunate enough to be invited 
to dinner. 

Phe are justly proud of 
Buenos Aires. 
They proud of the remarkable 
things they have accomplished in so 
short a time—proud of their magnificent 
boulevards, public buildings and private 


Argentinos 
their beautiful city of 
are 


The salesman will do well to see 


homes 











and to audibly appreciate these things. 
He ought also to remember that he is a 
guest in the home of a neighbor who is 
also a stranger. The guest must be on 
his behavior. All of us must 
conform to the laws and customs of 
country we are in. To the 
salesman in South America the most 
important laws are unwritten. 

The unwritten law of the Argentine 
is that goods are bought rather than 
The salesman contacts his cus- 
tomer by means of a letter of introduc- 
tion. The first call is usually for the 
purpose of getting acquainted. The 
caller exhibits his credentials, gives a 
brief history of his firm and states that 
Senor S. may refer to a certain bank, 
which bank is a branch or correspondent 
of the firm’s bank back in the United 
States. The customer has learned by 
experience that it is a good thing to 
check up on banking connections and to 
assure himself that the American firm 
he contemplates buying from is one 
that ships as per order and is generally 


good 


whatever 


sold. 


reliable. 

Every salesman who has gone to 
Buenos Aires and oversold or misrepre- 
sented his product has helped to build 
up a sales resistance that must be broken 
down and can be broken down by the 
man who is willing to adapt himself and 
his methods to the requirements of his 
customer. 

Clothes make the man in many parts 
of the world. One of these is South 
America. If you are the trusted agent 
of a high class firm you must dress the 
part—must dress in the manner indi- 
cated by the usages of the people with 
whom you are dealing. You must also 
stop at a good hotel, club or private 
home. 

It’s expensive to live and do business 
in South America, but the rewards of 
doing the thing right more than justify 
the expense. To neglect the important 
trifles is to foredoom oneself to failure. 

In dry weather it is possible to drive 
across the level treeless pampas without 
benefit of roads. Nearly all of this vast 
region is a natural and a perfect landing 
field—an ideal country for sport or 

[Continued on page 88] 


The Atlantic City of South Ameri- 
ca, Montevideo, Uruguay. Above 
shows a section of the beach where 
the elite of South America gather 
each Summer, 
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A Russian air battalion recently brought into service 
during the controversy over the Manchurian Railway 
is shown at the Central Frunze Airfield, Moscow. 


WO million members of Osso- 
aviakhim have fixed as their goal 

five thousand aviation centers and 

the world’s greatest air fleet. Thirty- 
two thousand branches of the Society 
are solidly behind the movement, and 
their members talk it seven days in the 
week, winding up each one with a Sun- 
day Lottery for the further financial 
advancement of the ambitious program. 
The real start by the Soviets dates 
from May, 1922, when the line was 
established between Moscow and Koe- 
nigsberg by Deruluft—The German 
Russian Airways Company. This was 
followed shortly thereafter by the 
Dobrolet or Russian Volunteer Air 
Fleet; and then by the Ukrvozdukhput 
or Ukrainian Airline Company. All 
of this caused the creation of a society 
known as “Friends of the Air Fleet” 
which gained 1,000,000 members dur- 
ing its first year. At the start of its 
second year, this society and that known 
as the Chemical Society, joined forces 
to build the now famous Ossoaviakhim 
with its branches scattered throughout 
every part of the Soviet Republic; and 





where they are building miniature 
museums for collecting models of all 
types of planes, photographs, posters, 
paintings and publications for the 
benefit of the masses who are almost 
as enthusiastic as the Society’s mem- 
bers. The Society has already played 
a very important part in stimulating the 
interest in commercial aviation, and has 
sponsored every notable flight made by 
the Russian aviators. 

The progress of commercial avia- 
tion is best illustrated by a few concrete 
figures of what the Soviets have done 
and are doing today. In 1927 the com- 
mercial planes carried 160,000 kilograms 
of mail and parcels, or 3.5 times that 
of 1924. During that same year they 
transported 7,000 passengers in com- 
parison to 2,618 in 1924 and 4,035 
during 1926. For this service the 
planes made 2,392 trips covering 1,100,- 
000 miles; in addition to which nearly 
all planes performed more or less serv- 
ice in the dusting of crops with insec- 
ticides, spraying 77,000 acres of locust 
infected fields during the 1927 season. 
Numerous planes were also used for 


making photographic records of forest 
surveys, lands under cultivation, maps, 
and for checking geographical surveys. 
In this class of work, the air photog- 
raphers covered 6,000 square miles of 
territory during 1927. 

The result—today—the Soviets are 
operating a commercial air line between 
Moscow, Russia, and Teheran, Persia, 
with two stops at Mineralnye Vodi and 
Baku. This service is under the lines 
of Ukrvozdukhput and is proving very 
profitable and satisfactory. Dobrolet is 
operating two lines: one known as the 
Tashkent-Samarkand-Termez-Dusham- 
be Line, 300 miles in length; and the 
Verkhnendinsk-Urga (Mongolia) Line 
of 410 miles. Throughout the 1927 pe- 
riod the planes on these lines had cov- 
ered 815,000 miles without a single 
accident. The trip which formerly re- 
quired seven days by train and motor 
from Tashkent to Dushambe is now ac- 
complished in six hours. The success 


of this line caused the Dobrolet to add 
another line between Frunze and Alma- 
Ata, and another between Tashkent and 
Habul in Central Asia. 


Their newest 
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Lines of the Ukrvozdukhput and the Deruluft. 


airport is at Irkutsk and from which the 
planes are now radiating to Mongolia, 
to Yakutsk with stops at Bodaibo and 
the Aldan goldfields, and from Irkutsk 
to Moscow. 

The inain line of the Ukrvozdukhput 
is from Moscow to Tiflis, a distance of 
3,000 kilometers via Orel, Kharkov, 
Rostov-on-Don, Mineralnye, Vody, Vla- 
dikavkaz, Grozny, Makhatch-Kala, Der- 
bent, and Baku. For this service at pres- 
ent the planes are making daily flights 
during six months of the year, using 
Junkers planes. This makes an estab- 
lished direct commercial from 
London-Paris-Berlin-Moscow to Te- 
heran, with a branch line from Mos- 
cow to Constantinople through Kharkov 
and Sebastopol. The following chart 
shows the difference in traveling time 
required since the advent of the plane 
service: 


service 


City of 
From to Destination Train Time Air Service 
Moscow Kharkov 21 hours 5 hours 
= Rostov-on-Don _ Se 
9 Baku _ © 32 a5 
™ Tiflis 114 “ 28 


All air time includes stop-overs on 
trip. 

Special attention is being given at 
present to the creation of the most per 
fect landing facilities, and at many of 
the airports hangars and shops for the 
repairing and construction of planes are 
being completed. At present there are 
eight commercial air ports in the U. S 
S. R.—at Moscow, Smolensk, Velikye 
Luky (near Leningrad), Kharkov, Ros 
tov-on-Don, Mineralnye, Vody (Cau 
casus), Vladikavkaz (North Caucasus) 
and at Baku. 

The Dobrolet is a stock company with 
a paid up capital of 5,000,000 rubles or 
about $2,500,000. The principal stock- 


are the various economic or- 
ganizations of Soviet Russia. The Ukr- 
vozdukhput was organized in 1923 with 
an authorized capital of 550,000 rubles 
which was later increased to 2,000,000 
rubles. This company is controlled by 
the state economic organizations of the 
R.S.F.S.R and the Ukrainian S.S.R. 
and the Transcaucasian Republic. The 
Deruluft is owned by the U. S. S. R. 
and the German company, “Lufthansa.” 
They started a weekly service in 1922 
between Berlin and Moscow which has 
grown until the planes now make three 
trips daily through Smolensk or Velik- 
ye-Luky, covering 2,000 kilometers on 
each trip. This line experiences keen 
competition from the railroads which 
now operate an express train schedule 


holders 


of 40 hours between Berlin and Mos- 
The Deruluft 
air line from Moscow, via Leningrad, 
Reval and Riga to Berlin, with a fly- 
ge time of ten hours 


~ 


cow. also operates an 


it 





Through the society of the Friends 
of the Air Fleet a tremendous amount 
of interest was created in the recent con- 
test between aviators flying from Petro- 
pavlovsk in Kamchatka to Leningrad, 
covering a distance of 6,800 miles. This 
contest was also of tremendous 
tific importance to Soviet aviation, a 
condition which was equally true of the 
flight of the hydroplane “Soviet North” 
which made the trip over the Arctic 
Circle with 16 stops on a flying sched- 
ule of 70 flying hours. These stops in- 
cluded Wrangle Island, Nizhne, Kol- 
ymsk, Dickson and other points in the 
Far North. 

Among the notable flights which have 
been sponsored by Friends of the Air 
Fleet are those in which Russian planes 
and motors have been used. The first of 
these was the flight of Gromov who flew 
from Moscow to Koenigsberg, Berlin, 
Paris, Vienna, Prague, Warsaw, and 
thence back to Moscow, a distance of 
4,400 miles, in three days. The second 
flight of importance was that of Mois- 
seev who flew from Teheran, Persian 
Republic, to Moscow, a distance of 
1,950 miles in one day. This was fol- 
lowed by the flight of Mayerup from 
Moscow to Angora over the Black Sea 
in an ordinary plane; and by the trip 
made by six Soviet aviators to the Far 
East over immense stretches of Siberian 
taiga, Mongolian deserts, and the Yellow 
Sea. And the world flight of the “Land 
of Soviets” plane is too recent to need 


scien- 








comment. 

On account of the poor railroad and 
other means of. transportation into re- 
mote parts of Siberia and Mongolia, 
and because of the need for accurately 
charting those immense unknown 
areas, the future of airplane transpor- 
tation is exceedingly bright. This is 
only one of the many units of what 
Friends of the Air Fleet are ambitious 
to make the world’s greatest air fleet. ’ 

At the present time The Dobrolet is 

[Continued on page 87] 
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AIRPLANES ARE 
DESIGNED... 


by D. R. Lane 


WAY up in the air, so far up it 

A seemed merely a silver gnat 

against the blue, the little fight- 

ing plane twisted and turned, dived, 
looped and rolled. 

“Well,” said the lean, brown engi- 
neer in a voice of relief, “he’s certainly 
giving her the works!” 

It wasn’t that the engineering staff 
had really doubted that their brain- 
child would be strong enough to stand 
the strains of aerobatics, or that they 


cared particularly whether the test 
pilot handled the plane gently or 
roughly; the relief came rather from 
the visible proof that this sturdy little 
fabric of steel and wood and alumi- 
num, this creature of ingenuity, worry 
and anxiety, was as good as they had 
hoped it would be. Now they could 
take a deep breath and turn to puz- 
zling and studying and worrying over 
the next design. 

Experience has taught airplane en- 





gineers and experts in aerodynamics 
a great many things, but an airplane 
is so complex an equation—to borrow a 
mathematical phrase—and is so full of 
variables that the acid test of actual 
performance still is required to con- 
firm the drafting room’s conclusions 
before any new model goes into pro- 
duction. 

The little silver plane was coming 
down now, spiraling steeply. The test 
pilot widened out the loop of his last 
spiral, flew out over the water beside 
the field and glided in smoothly over 
the cinders. The fast little craft set- 
tled easily to a landing. The pilot 
“blipped” his motor to lift the tail, 
swung the nose of his plane toward 
the waiting group of technical men 
and taxied up to the line. He was 
grinning as he pulled off his helmet 
and half-lifted himself from the cock- 
pit the better to talk with the group 
which quickly gathered beside the ship. 

“Well, how about it?” demanded the 
tall dark chief. 

“Mister, she’s all airplane!” ex- 
claimed the pilot. “Only thing wrong 
is she’s a little stiff on the aileron. 
Now Dae es 

And he’s off into a technical dis- 


Checking up on the con- 
struction details of the 
Curtiss Condor 











cussion of what could be done to re 
duce the muscular effort 


controlling the plane. 


required 
Lucky the engineer whose test pi 
makes no more unfavorable report 
than this at the the 
first flight. There are so many things 
in an airplane, any one of which can 
produce such varied and apparently 
unrelated results, that tl take-off 
of a new craft is a very critical period 


completion of 


ne first 
| 


for the entire factory, particularly the 
designer and the man who is flying it. 

Twenty years ago, or even 15, test 
flights were very different; then there 


were only three questions to be an- 


swered. First, “Will it get off the 
ground?” Second, “Can it be con 
trolled in the air?’ Third, “Will it 


hold together when it is landed?” 
But now design has reached such a 
stage that unless a new plane is of a 
very radical type, quite far removed 
from anything that has been done be 
fore, the engineer and all concerned 
know in advance that the plane will 
fly, that it will have a certain amount 
of controllability, and that there is no 
danger at all of it coming to pieces, 
even under the severest strains 
Nowadays test flights are to deter 
mine whether the plane has sufficient 
ease of control, whether its 
and maneuverability are so 
as to fit it for its intended purposes, 
whether it will attain the top speed re 
quired by this model and still fly as 
slowly as the designer believes neces 
sary, how fast it will climb and 
far it will go toward the zenith. Often 
it is necessary to make flights 


~~ *1 
stability 


balanced 


how 


with 
several types of propellers and to try 
out different and tail 
surfaces. Sometimes it is neces- 
sary to experiment with different types 
of engines. But, in the main, it is pos- 
sible for the engineering 
months in advance of actual construc- 
tion just what any particular desig 
of plane will do. 


types sizes of 


ever 


staff to 


Fabricating a wing rib at the Waco factory. 
which the builder follows the designer's wing section. 





This is true because airplane design, 
ike 
utilizing the knowledge available from 


all other engineering, consists of 
construction of previous planes. Nobody 
has yet sat down with a slide rule and 
book of logarithms and figured out by 


pure mathematics how to build an air- 
craft 

The whole matter has been one of 
evolution, just as has all other en- 


fact which has been lost 


connection 


gineering, a 
sight of in with other sci- 
ences because their basic experimental 
periods are generally so far in the past. 

I life of 


rhe however, 
has been so brief that 


whole aviation, 
its period of trial 
and error may be said to be still in ex- 
the pilot; 


also the very lively interest in the test 


istence—hence test hence 
pilot’s report. 

All this anxiety, of course, could be 
eliminated were the designers content 
to build ships which would be no better 
than those of yesterday; however, for 
improvement there must be change and 
so new experiment, new research and 
new study must be carried on all the 
time. Yet if the designer were to ig- 
nore all precedent, he might as well be 
the pioneer days the 
Wrights were flying their early craft 
as kites and working out the theory 
of the 
sound design, the engineer's first step 


back in when 


warping wing. Therefore, in 


Assembling the wing structure. 





Note the manner in 


is to learn as much as he can of what 
has already been done with the particu- 
lar type of airplane he is called upon to 
build. This enables him to avoid the 
mistakes that made. 


others have 


An airplane is like a ship; it can- 
not have everything. Weight-carrying 
ability depends the 
speed required and is also a function 


upon amount of 
of power and wing area which both 
are closely involved with the speed re- 
quirement; the radius 
pends on the proportion of total load 
which can be allotted to fuel; the abil- 
ity to climb depends upon load, wing 


cruising de- 


area, power plant, speed and the cross- 
section of the airfoil. Stability and 
maneuverability are interdependent and 
beside are functions of certain structur- 
al variables, such as the grouping of the 
different weight masses about a certain 
axis. 

To 
there 
tions having to do with the various 
types of construction, and a larger 
volume concerning first cost, operating 
costs, cost of maintenance and ease of 
maintenance. As in an algebraic for- 
mula, everything depends on something 
else. 


bemuddle the situation further, 


are a whole volume of considera- 


So, to ascertain which characteristics 
should be emphasized and which should 
be suppressed, the designer, when set- 
ting out to produce a new aircraft, in- 
quires first as to what demands will be 
made upon it.: Very often he has little 
information given him except a bald 
statement of the general purpose for 
which the plane is to be used. 

From this he can draw certain gen- 
eral conclusions. If he is laying out a 
fighting plane the design must provide 
for the added weight of a structure 
sufficiently strong for military service; 
it must be able to carry the weight of 
armament; it must provide for ma- 
neuverability, and so on. If the new 
ship is to be a passenger-carrier it 


[Continued on page 64] 
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DIESEL ENGINES 






by Willis G. Meyers 


HE Otto cycle engine, used uni- 
versall 

field, has been inherited from the 
automotive industry, and its initial adop- 
tion by the Wright Brothers for flight 
purposes was due to its representing the 
lightest known prime mover available 
Indeed, 


ly at present in the aircraft 


for the purpose at that time. 
the same condition still obtains, but 
there is an ever-increasing amount of 
dissatisfaction with the limitations of 
the Otto cycle. This subject, along with 
that of the advantages of the Diesel en- 
gine for purposes of flight, was treated 
more or less thoroughly by the writer in 
articles which appeared in the Septem- 
ber and October, last, numbers of AFRo- 
NAUTICS. 

While it generally admitted that the 
advantages of the constant volume oil 
engine are highly desirable if they are 
attainable in a service engine suitable 
for manufacture and use, there is by no 
means a meeting of minds as regards 
the question of how close at hand the 
realization of such an engine actually 
is by those best qualified to express 
opinions on the subject. It is a subject, 
however, that is engaging the attention 
of leading aircraft and internal combus- 
tion engine manufacturers, as well as 
governmental organizations everywhere. 

It is natural, since the Packard or- 
ganization already has a record of suc- 
cessful test operation in the flight of 
their Diesel, to be optimistic regarding 
the future of this type. C. M. Keys, 
president of the Curtiss-Wright Com- 
pany, recently was quoted as predicting 
the use of the Diesel type engine in the 
aircraft field as a not far distant de- 
velopment. 

Perhaps, before going further, a brief 
review of what has been done to date 
in developing the Diesel or oil burning 
engine for the high speed and light 
weight requirements of aircraft is of 
interest. 

The first Diesel engine, that can prop- 
erly be placed in the high speed class, 
was built at St. Petersburg, Russia, in 
1909, and was designed for use in a 
yacht. It was an eight cylinder vee type 


A Stinson-Detroiter powered with 


a Packard Diesel. 


engine operating upon the four stroke 
Diesel cycle. Its cylinder dimensions 
were 8 by g inches, and the power out- 
put was 200 b.h.p. at 600 r.p.m., the 
weight being 4,450 pounds, or 22% 
pounds per horsepower. Fuel injection 
was by air. 

During the war period, a great deal 
of development work was carried on 
with a view to adapting the oil engine 
to submarine work, particularly in Eng- 
land and Germany, and some thought 
was at that time given also to the possi- 
bility of adapting the engine for air- 


Transverse section through three 
cylinders of Packard Diesel radial 
engine. 








craft purposes, particularly in the latter 
country. 

Hugo Junkers, in Germany, designed 
an oil burning engine which had two 
pistons working in a single cylinder and 
opposing each other in movement. Re- 
cently, Junkers, who will be remembered 
as the designer and builder of the first 
heavier than air machine to span the 
Atlantic from east to west, has com- 
pleted an eight and also a five cylinder 
opposed piston engine, and flights of 
several hours’ duration have been re- 
ported to have been made with it. 

Cross sections of the Junkers engine 
as developed for automobile work, which 
is almost identical except as to materials 
used for the various component parts, 
to the Junkers aircraft engine, are 
shown on page 20. 

The opposed piston type of oil engine 
was developed by Prof. Junkers from the 
Ochelhauser gas engine of similar de- 
sign but horizontal construction. 

The engine is characterized by the 
following interesting features: Two pis- 
tons work in a common cylinder barrel, 
the lower piston being connected by a 
short rod to the central crank, the upper 
piston by two tie rods to two supplemen- 
tary cranks. Each individual cylinder 
thus has three cranks without any inter- 
mediate bearings. The twin crankshafts 
geared together to a separate propeller 
shaft employed in former designs have 
been done away with. 

The engine operates on the two stroke 
cycle. With the two pistons in their 
inner positions, the fresh charge is then 
fully compressed, after which the in- 
jection, ignition, and combustion of the 
fuel oil takes place. The resultant in- 
crease in pressure forces the pistons 
apart until each uncovers a series of 
ports in the cylinder wall and situated 
around the whole circumference there- 
of. 

While in the original low speed de- 
sign, the exhaust ports were at the top 
of the liner and the intake ports at the 
bottom, the arrangement has been re- 
versed for the high speed type. 

The extension of the top piston is 
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constructed as the scavenge 





pump plunger, and the pump 
casing is an integral part of 
the cylinder cover. The 
pump capacity is sufficient 
to provide adequate air sup- 
ply at the desired pressure. 

The cylinder block and 
crankcase are composed of 
a one piece integral casting 
of light alloy, i.e., silumin. 
The cylinder liners are of 
steel, in which operate cast 
iron pistons, the light alloy 
pistons not having proved 
satisfactory as yet. The 
scavenging pump piston is 
a light alloy casting screwed 






































into the top piston. The cross 
section is in the shape of 
a circle with the two 
ments cut away to leave a 
width sufficient to allow the 
scavenge suction and delivery 
to be accommodated within the cylin 
der cover. The scavenge piston has 
thus a diameter of 215 mm. and a width 
across the flats of 100 mm. The clear- 
ance volume is 28 per cent. Some inde- 
pendent experiments are recorded in 
table I. The results show that the actual 
volume of scavenge and charging air 
is 1.44 of the displacement of the pis- 
tons. 

The crankshaft extension 
drive for the fuel injection pump and 
lubricating oil pump. The vertical 
drive to the safety governor operates, by 
an additional set of gears, a shaft from 
which the drive for the water circulat- 
ing pump is taken off, the engine being 
watercooled. 

It will be recognized that the method 
of admission and expulsion of the work- 
ing gases eliminates much of the actu- 
ating gear. The balance of the engine 
is, for all practical purposes, perfect. 

Combustion is aided by an almost 
ideal combustion chamber shape. The 
ratio of depth to cylinder bore is high— 
twice as high as that of a single piston 
engine, which gives a symmetrical 
chamber with small surface area per 
unit of volumetric capacity. 

It is claimed that the staggering of 
the scavenge ports introduces such tur- 
bulence of the entering volume of air 
that it continues after the compression 
of the charge, resulting in a high pene- 
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Longitudinal and transverse sections of Junkers 
two cylinder, two cycle, opposed piston engine. 


tration factor and high combustion ef- 
ficiency. 

The fuel is introduced by direct in- 
jection, the pump supplying the correct 
charge under the proper pressure 
through a single jet of the open type, as 
used in several German designs, includ- 
ing the M.A.N. This construction ne- 
cessitates the pump’s being in control of 
the length of injection and the timing 
of injection. There is a plunger for 
each cylinder, complete with its own in- 
dividual cam. The charge to each cyl- 
inder is adjusted according to the load 
by altering the effective stroke of each 
pump plunger by means of eccentrics. 
The control is in the form of the con- 
ventional hand lever. 

The precision of control of the power 
and speed has undergone some improve- 
ment. In the original design, the merest 
increase in load would cause the engine 
to lose considerable revolutions or even 
to stop altogether. Investigations showed 
that an important factor in this con- 
nection is the relation between the 
speed and the volumetric efficiency of 
the fuel pump. It is important to know 
whether or not the volumetric efficiency 
of a fuel pump increases with decreas- 
ing speed, assuming at the same time 
the fuel pump or throttle lever remains 
in the same position. 

Since the time of the first report con- 
erning the Junkers engine, interest in 


of Junkers engine. 












heavy oil engines has been 
constantly on the 
The Eastern Engineering 
Co. of Montreal, Canada, 
built an engine of the two 
stroke variety in 1925 after 
the designs of A.C. At 
tendu. Details of the engine 
as finally developed, as well 
as a complete history of the 


increase. 


development of the engine, 
are to be found in vol. 21, 
part I, p. 207, of the Trans 
actions of the Society of 


Automotive Engineers. 

The development of the oil 
burning engine in England 
has been going on for some 
time. A lengthy report on the 
prospects of making the heavy 
oil engine available for air- 
craft was made to the British 
Air Ministry by 
some time ago. In this it was pointed 
out that the effective weight of the pow- 
erplant for an airplane is the weight of 
the engine plus the weight of the fuel. 
Any reduction in the weight of fuel 
necessary for a flight of a given dis- 
tance can be charged off against any 
increase in weight of the engine prop- 
er. The longer the flight, the more will 
the higher fuel economy compensate for 
the increased engine weight. The com- 
pression-ignition engine, therefore, can 
be very favorably compared with the 
gasoline engine with the latter’s weight 
of two pounds per horsepower. The 
important factor that enters in at this 
point is that the Diesel cycle, with its 
high pressures and high expansion ratio, 
is able to develop the same power at 
lower fuel consumption. 

An auto-ignition engine, built in Eng- 
land by William Beardmore & Son, is 
said to have developed one hp.-hr. on 
.365 Ibs. of fuel, which is far better than 
any results as yet obtained with Otto 
cycle engines. This engine is similar 
in all respects to the Beardmore engine 
for railcars, the chief differences being 
that aluminum alloy replaces cast steel 
for the majority of the structural parts 
and that the engine runs at much higher 
speed. 

Sometime ago, the Westinghouse 
Electric & Mfg. Co., this country, be- 
interested in the work of the 


a committee 


came 
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The Laird Speedwing LC-R 
comes fully equipped with 
a Wright J-6, 300 H.P. 
motor, at a price of $1 },- 
500. This ship, holder of 
many records, offers the 
fying sportsman a makxi- 
mum speed of 160 m.p.h., 
and cruising range of 500 
mi. at 125 m.p.h. 





The Stearman C-3R, 3 
place open biplane, 
powered with a Wright 
J-6, seven cylinder, 225 

. engine. Careful at- 
tention has been given 
to streamlining to in- 
crease performance. 
Features include ad- 
justable stabilizer and 
fin, removable engine 
section, and large bag- 
gage compartment. 


THREE OF THE LATEST 








The Monocoach, larg- 
est of the Mono line, 
is a four place dual 
control job powered 
with a Wright J-6, 
seven cylinder engine. 
High speed of 133 
m.p.h., cruising range 
of 550 mi., 1,200 ft. 
initial climb, and ceil- 
ing of 22,000 ft. Price 
$8,250. 

















SEADROMES 





PPARENTLY the diplomats of the 
world are to be given their hard 
est problem to solve as a result 

of man’s determination to annihilate 
distance and obtain speed in travel. 

E. R. Armstrong has asked for Gov 
ernment aid in securing technical in- 
formation that will enable him to place 
the first of his series of great ocean 
landing fields in the Atlantic Ocean 
The engineering work has already been 
done in the planning of these great 
floating islands. Exhaustive tests have 
been concluded. The final plans have 
been drawn. All necessary money for 
the building and operation is assured 
Now all that is needed is the help and 
advice that will indicate the best spot 
to moor these strange devices. And 
since official aid has been asked for, 
Uncle Sam is figuratively scratching his 
head and his diplomatic chiefs are not 
so figuratively scratching theirs trying 
to decide as to how an ocean landing 
field should be classified. 

It seems that Mr. Armstrong, an en 
gineer with aviation experience, and in 
ternationally known, has provided the 
world with a diplomatic problem that 
will be good for a score of years to 
come. Whether an ocean landing field, 
or a “seadrome,” as the inventor has 
named it, is fish, flesh or fowl, belonging 
to the earth, air or water will only be 
settled after the holding of national and 
international parleys and conferences, 
possibly accompanied with wars and 
rumors of war. Radio had its early 
problems, some of which are not yet 
decided, but a seadrome, being some- 
thing more tangible than ether waves, 
is not to be compared with it for giving 
rise to intricate and complex world 
questions. 

A seadrome, says its inventor, is an 
airplane landing field moored in the 
ocean by various devices that will hold 
it stationary and steady in any kind of 
weather. The first one is to be placed 
on the airline between the eastern cities 


by 
Walter 
Raleigh 


A provocative discussion 
of the diplomatic and 
legal technicalities inci- 
dental to the operation 
of seadromes. The ques- 
tions brought up = are 
answered by Mr. Samelow 
in another article in this 
issue. 


Substructure of the Arm- 

strong Seadrome illustrated 

above. The 172 foot depth 

of the supporting structure is 

designed to prevent rolling 
and pitching. 








of America and Bermuda. It will pro- 
vide an exchange station for passenger 
traffic, for refueling of planes, and later 
for the hop-off to Europe as well as 
West Indian islands. 

The Langley, which is the name 
chosen for the initial seadrome, will 
be 1,200 feet long, 200 feet wide at the 
ends, will rise 80 to 100 feet above the 
water and will have a draft of 150 feet. 
a displacement of 30,000 tons, and will 
cost approximately $1,500,000. 

By means of such a craft it will be 
possible, Mr. Armstrong explained to 
Secretary of the Navy Adams, to cut 
the maximum flying range of airplanes 
between the United States and Bermuda 
to about 200 miles, and when the sea- 
dromes are extended across the ocean, 
in a series, the airplanes will make the 
trip. by fast and easy hops from one to 
the other, similar to the methods that 
have been found so successful in our 
development of the air-mail service. 

Now the United States Navy and the 
gentlemen of the State Department are 
not certain as to the exact status of the 
seadrome. Is the seadrome a vessel and 
subject to the laws governing ships in 
ocean travel or is the seadrome an is- 
land? Apparently neither answer is 
wholly right. 

Judging by al! the rules that have 
served to govern sea matters since men 
went to sea, such an ocean landing field 
cannot be called a vessel. According 
to the Bureau of Navigation of the De- 
partment of Commerce, since the sea- 
drome is not used as a medium of trans- 
portation for passengers or freight, they 
deny its right to be called a vessel. The 
fact that it will be used as a landing spot 
for both passengers and freight is, ac- 
cording to these standards, an entirely 
different matter and well outside of the 
definition. 

Seadromes, not being vessels, are then 
exempt from provisions of the naviga- 
tion laws; thus they will not have to 

[Continued on page 58] 





















that 
from 
the 
craft and its occupants 


flight, the 


plane at 
and 
reached 


instant becomes a_ glider, 


then until the ground is 
safety of th 
depends upon 


( nly 


the pilot's knowledge of 
gliding. 
handling his plane as a glider will en- 
able him to make a safe landing.” So 
reasons the Deutsche Luft Hansa, Ger- 


skill and experience in 


many’s largest airplane transport com- 
pany. And on the strength of their be 
lief in glider-plane instruction as an ad- 
junct to motor-plane piloting this com 
pany requires all of its pilots to hold a 
glider-plane license. 

Because valuable training in flying 
may be derived from sail-planing, scores 
of glider schools have grown up in Eu- 
rope, and now the science and practice 
of soaring flight is being taken up 
in an efficient way by America. On 
July 29, Peter Hesselbach soared 
over the windy shores of Cape Cod, 


1928, 


to set the American record for mo- 
torless planes at four hours and five 
minutes, and established the fact that 


South Welfleet on the Cape was an 








Training 





ideal spot for a glider school. But it was 
just a few months ago that the school, 
backed by America’s most prominent 
gliding enthusiasts, was completed and 
began to train glider-pilots. 

At the time of its official opening, the 
aircraft squadrons of the Navy’s Scout- 
ing Fleet, then anchored off Newport, 
R. I., were invited to visit the school. 
A surprise awaited the 18 naval pilots 
when they reached South Wellfleet. 





This navy pilot experiences a 

new sensation in being able to 

hear the sound of the surf 
from the air. 


Pulling a glider up the sand 
bank after a successful flight. 





Glider Pilots 


by 
Ensign Chester C. Ward 


dd HEN an airplane engine 
‘conks’ or is cut off in 


There was Lieut. R. S. Barnaby, a naval 
aviator with 13 years’ service to his 
credit, enrolled as the first student. Sub- 
sequently, Lieut. Barnby set the soar- 
ing-glider record for Americans by 
staying aloft 15 minutes. 

Perhaps the most impressive thing 
about the Cape Cod school is the au- 
dacity of the students who make initial 
solo flights almost immediately upon 
their arrival, though they may never 
have been in a glider before. A new 
student attends a lecture on the princi- 
ples of gliding and watches an instructor 
make a short demonstration flight. A 
few minutes later, strapped in an ap- 
parently fragile glider, he is projected 
from the top of a bluff, at the speed of 
30 miles an hour. He looks down on the 
beach, from an altitude of 100 feet, and 
knows that everything is up to him, for 
there is no instructor behind him to 
keep him out of trouble—as there would 
be in a power plane—nor can he expect 
help from anyone when he attempts his 
first landing on the sand which seems 
to be coming up at him with alarming 
rapidity. 

But he lands safely on the cushioning 





sand, unstraps himself and looks with 
wonder and affection at the companion 
of his first flight. It is a primary train 
ing-type glider, an open affair with no 
fabric-covered fuselage. Instead, it has 
a simple fore and aft framework; the 
seat from which he has just dismounted 
is a flat board. In front of it is the joy 
stick and a horizontal bar 
worked by the feet to control the rud 
der; below is the landing gear, a simple 
ski-like skid. Although the glider is 
sturdily built to insure safety, it weighs 
only 170 pounds, and the single wing 
from which the seat is hung is long 
enough and efficient enough to give the 
craft a gliding angle of ten to one- 

which means that it is capable of gliding 
ten feet horizontally for each foot of 
loss in altitude. 

As the gliding ratio of power planes 
is between eight to one and ten to one, 
and since the controls are similar in de- 
sign and construction in motor and mo- 
torless planes, the student has accom- 
plished, on his first flight, the equivalent 
of landing an airplane from the altitude 
of 100 feet with the motor entirely cut 
off. By taking flight instruction in glid- 
ers first, anyone who wants to learn to 
fly can actually get into the air before 
he has a chance to lose confidence in 
himself by taking too seriously the trou 
ble-possibilities of a motor. 


which is 


A group watching gliding 
activities at South Welfleet 
on Cape Cod. 


When the fledgling has had 


enough practice to enable him to make a 


pilot 
straightaway flight of at least 30 sec 
duration, he first 
’, a device of about three-quarters 


is awarded his 


inch in diameter, showing a sin 


a-gull in flight. It signifies mas 
the primary-type glider. 

glider is the 
He finds that 
is much better flying qualities than 


\fter becoming 


e intermediate pe 


in his course 


Ste p 
' 
he has yet experienced 
ufficiently expert with this craft to sus- 
tain flight for more than a minute, and 
g 
fter demonstrating his ability to make 
left turns 
he is awarded the em 


vell banked right and and 
good landings, 
blem which shows two gulls in flight. 


‘he student is now qualified to attain 


the height of his gliding ambition, for at 


last he is eligible to pilot real sail-planes 
the graceful soaring gliders. 

Primary and intermediate  glider- 
types permit only flights in which alti- 
tude is lost, but the soaring gliders are 
such perfect examples of aircraft de- 
sign that, if the wind currents are fa- 
vorable, they are capable of attaining 
great altitudes over the very spot from 
which they were launched. They have 
a wing-spread of 50 feet, the wings 
tapering down so that in flight the glider 
has the appearance of a gigantic bird. 
These crafts weigh 310 pounds but the 


A secondary type glider. 

Lt. Barnaby U.S.N., holder 

of America’s gliding record is 
shown in the center. 


wings and perfectly streamlined fuse 


lages are highly varnished to reduce the 
air resistance. 

lhe possibilities of the soaring type 
demonstrated 
Robert 


international 


been well 
flight made by 
the tenth 
contest held recently in 
He piloted his ship, the Vienna, 
a distance of 93 miles and reached a 
height of 4,400 feet. The endurance 
record for motorless planes comes as a 


have 
the 
Kronfeld at 


glider 
Consider 
glider Ger 


many, 


shock to the imagination. It is sixteen 
while the altitude mark is set at 
9.000 feet. All of the World’s records 
for gliders are at present held by Ger- 
mans, but the ambitious students at the 
Cape Cod school are continually striving 
to bring them to America. 

Well may the layman ask: “But what 
keeps them up?” Strangely, the answer 
is simple enough. The exceptionally ef- 
ficient design, the light but strong con- 
struction of the craft, in conjunction 
with the skill of the pilot in using up- 
currents of air—caused by heat or the 
broken surface of the terrain—are the 
factors which permit the establishment 
of such remarkable records for motor- 
less planes. 

When the glider student is able to 
make a soaring flight of over five min- 
utes, and has completed his ground 

[Continued on page 58] 
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DEVELOPING THE 






RIVATE OWNER 


by 
William §. 
Brock... 


Vice President Schlee-Brock 


Aircraft Corporation. 


HIS is the private flier’s year. 
Now that all the hubbub of 
manufacturing and merging has 
died away a little, and the captains and 
kings of finances have departed to the 
board room to decide what to do with 
the dividends, somebody else must take 
the stage in this fast-moving picture of 
aviation. 

Men who ought to know believe this 
year is going to be a toss-up between the 
women and the private flier. Maybe by 
the end of the year, the news column 
space allotted to women fliers will be 
greater than that referring to the private 
owner, and none of us will complain. 
The manufacturer and the aviation fan, 
however, will probably be more inter- 
ested in the private owner than in the 
woman stunt flier-—if such a thing is 
possible. 

This business of aviation began to 
hum and go places in 1927, when so 
many sensational and revealing flights 
were made. We began to find out what 
an airplane would really do if venture- 
some pilots pulled the throttle open and 
left it there. 

Lindbergh, Chamberlain, Maitland, 
Goebel, Ed Schlee and I, along with 
scores of others, take some credit for 
showing capital what aviation promises 
in the way of a business. It requires 
very little showing. The whole public 
was caught up by the possibilities of fly- 
ing for profit. 

Capital stepped in during 1928, and 
manufacturing of airplanes on some- 
thing like a quantity basis was started. 
Many factories sprang up, and not a 
one of them was without orders for its 
No real quantity production 


machines. 





as we know it in the automobile busi- 
ness was started, but there are a num- 
ber of airplane factories over this coun- 
try that would show creditably in a 
close comparison with automobile plants 
in production possibilities. 

In the latter part of 1928 and in 
1929, operations have come to the 
fore. Mergers of manufacturing in- 
terests preceded by a very little time 
large combines of transportation com- 
panies, and today we have five or six 
great companies with programs that 
compare with those of great railway 
systems. 

We all remember the hectic time in 
the spring and early summer of 1929, 
when every official in aviation was run- 
ning around with merger in his eye. 
Nobody who wanted to sell went with- 
out an offer. The few strong, independ- 
ent companies were besieged with offers 
to join many combines. 

All of this had its effect on the public. 
When the names of well-known bank- 
ers and capitalists began to appear in 
the aviation news columns, people be- 
gan to think that maybe there is some- 
thing in that old saying that “flying is 
safe,” and more people began to use the 
airplane. 

The average airplane passenger is 
disappointed during his first ride. He 
has looked at airplanes for so long as 
instruments of death and agents of ex- 
citement, that the smooth rapid flight, 
ending with a simple landing, fails to 
meet his expectations of a hair-raising 
experience. Many such passengers eas- 
ily convince themselves that actually 
piloting a plane promises the only real 
thrill in aviation. 





As vice-president of the Schlee-Brock 
Aircraft Corporation, I have been mak- 
ing some observations on the private 
owner. He has been growing in num- 
bers and all indications are that he will 
soon take his place in the sun. 

The increasing enrollment in flying 
schools is one important indication of 
this new day. Nos all the students in 
flying schools are preparing themselves 
for jobs in aviation. The increasing 
percentage of young men in flying 
schools who are financially able to in- 
dulge in some of the more expensive 
sports like yachting and polo, augurs 
well for the presence of wealthy men 
among private plane owners. 

The aviation country club idea, built 
almost solely on the idea of private 
owners’ who enjoy the sport of flying, 
is being accepted in almost every com- 
munity in the country. This is an ex- 
cellent evangelistic effort for aviation 
in a direction where it will pay rewards 
to those who are developing the game. 

Bankers have not limited their avia- 
tion experiences to investments. One 
finds them riding the airlines in num- 
bers, and more and more of them are 
buying their own planes. 

More airports are going to be neces- 
sary for these private owners. Munic- 
ipal airports are going to be so crowded 
in a few years, perhaps before the end 
of this year, that they will have to be 
limited to commercial flying. There is 
an opportunity now in every sizeable 
American community for a privately- 
owned and operated field catering to the 
needs of the private flier. 

The faster these airports are placed in 


[Continued on page 92] 











Heronautics 


Warren"! rving Glover 
Adviser on Air Mail 














Sherman Mills Fairchild 
Adviser on Aerial Photography 





J. Don Alexander 


Adviser on Dealer’s Sales 





B. Russell Shaw 


Adviser on Airports 





Alexander Klemin 


Adviser on Aerodynamics and 
Structures 










R.J.Goodman-Crouch 


Adviser on Engineering 






























ADVISORY 
BOARD 


We are privileged to present to our 
readers the members of AERONAU- 
TICS Advisory Board. 


Each Adviser is an authority on 
some phase of aeronautics and has 
consented to lend his services in the 
interests of the promotion of aviation. 
The advice and opinions of these men, 
which is now made available to our 
readers, provide a reference service 
that will be of inestimable value. 
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Board, and a brief sketch cf each 
member will be found on page I!. Louis Bleriot 
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NEW EXPERIMENTAL 
PARACHUTES 


tation with parachutes of revised 

and improved design at Wright 
Field near Dayton, Ohio, promises to 
add increased safety to essential leaps 
from skyland. 

Research experts of the Army Air 
Corps under the direction of Major E. L. 
Hoffman have substituted a triangular 
mainsail for the circular one formerly 
used as regulation equipment on a 
standard ’chute. The new wedgelike 
mainsail is rounded at two corners 
while the third is sheared straight 
across. The shroud lines extend down, 
being spaced regularly as in the offi- 
cial parachute except across the 
sheared off corner which has no shroud 
lines attached. When the improved 
‘chute is open this portion upon which 
there are no shroud lines to pull forms 
a tail-like vent through which the air 
escapes. 

Your Uncle Samuel reports that the 
preliminary tests of this more efficient 
parachute have been most satisfac- 
tory. Some 100 dummy drops have 
been made while military aviators have 
made at least a dozen jumps from vari- 
ous altitudes without any mishaps. 
The shock to the jumper when the new 
‘chute opens is modified measurably 


TB OMPREHENSIVE experimen- 


Above, an_ unusual 
photograph of a jump- 
er. The action of the 
pilot ‘chute is clearly 
shown. 


by G. H. Dacy 


















over previous conditions while it 
affords greater manual steerability in 
the descent from the clouds. These 
improvements have been consum- 
mated chiefly as a result of the radical 
changes in the shape of the mainsail. 
The air which escapes through the 
tail-like vents propels the parachute 
horizontally at a speed of from 3 to 
4 miles an hour. Because the ’chute in- 
herently possesses this horizontal mo- 
tion, steering can be accomplished by 
the adept manipulation of the shroud 
lines. This means that the parachute 
can be so turned that the vent is either 
with or against the wind, thus con- 
trolling the direction of the falling 
birdman’s cruise from the upper atmos- 
phere to terra firma. 

The diminution in shock to the para- 
chute jumper who uses one of these 
new ’chutes results from the efficiency 
of a second round vent at the apex of 
the mainsail, somewhat different from 
that of the standard parachute. Dur- 
ing low shock loads, this vent remains 
closed. However, at high shock loads, 
it opens automatically, affording addi- 
tional protection to the jumper. The 
new ’chute has very little oscillation. It 
may turn in its direction but virtually 

[Continued on page 72 


Below, the Hoffman 

improved parachute 

with wedge shaped 
mainsail. 
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A close-up of sugar cane in the Everglades shows clearly why 
it is easier to inspect the fields from the air. 


RAISING CANE 


IN FLORIDA 


by Bror Gustave Dahlberg* 


OARING over vast stretches of 

the Florida Everglades, the air- 

plane today is playing an important 
role in the development of that enor- 
mous and until five years ago useless 
portion of the United States. 

Back in 1920 a party of motorists, 
hunters and thrill seekers drove a 
badly battered automobiles 
through the Everglades’ swamps from 
Fort Myers, a village on the west coast 
of Florida, to Miami, then merely a 
small resort town on the east coast. The 
journey, a matter of some 140 miles, 
took them two or three weeks. To say 
they “drove” is speaking figuratively ; 
in reality they pushed and pulled the 
automobiles over the greater part of the 
distance 


couple of 


That was ten years ago. Today, 
a little Curtiss Challenger Robin cabin 
monoplane, one of the same brood as the 
famous St. Louis Robin, takes off from 
a perfectly groomed landing field in the 
heart of this same Everglades and 
cruises above a 50-mile stretch of some 
of the most productive land in the 
world. From its cabin, officials and ex- 
perts view the planting and growth of 
thousands of acres of sugar cane on the 
160,000 acre property of The Southern 
Sugar Company. An airplane is the 
only piece of modern machinery that 
can make this task speedy and effectual. 

To present a conception of the part 
played by the airplane, it is necessary 
to tell something of the history of this 
development. In 1925, after an intensive 


survey of undeveloped areas in which 
sugar cane might possibly be grown 
successfully, my associates and I de- 
cided the Everglades was the best loca- 
tion for the establishment of sugar cane 
plantations in the United States and 
possibly the world. Department of Agri- 
culture sugar experts said the soil was 
peculiarly suited to growing cane, if it 
could be properly drained, irrigated and 
protected from occasional high waters 
in Lake Okeechobee. 

From experiences in reviving cane 


*Mr. Dahlberg is president of Celotex Com- 
pany, Dahlberg & Co., Clewiston Co., Inc., 
Southern Sugar Co., South Coast Co., Dahlberg 
Corp. of America, Florida Sugar Co., Cypremort 
Co., and is responsible for much of the reclama 
tion work done in the Florida Everglades 
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the 


canes 


production in Louisiana through 
importation of the sturdy P.O.] 
from Java, we felt certain the raising of 
the cane was not a difficult task in itself 
My engineers said the drainage and irri 
gation work could be done on an eco 
nomically sound basis. So The Southern 
Sugar Company was formed and some 
g0,000 acres of Everglades land pur- 
chased along the southern shore of Lake 
Okeechobee. Work was started. Levees 
of proper height and construction wer 
built ; 130 miles 

of drainage canals and 

lateral ditches 
dug and pumps of 
enormous capacity, ad- 
equate for every 
emergency, were 
stalled 

During the winter 
of 1926-27, 700 acres 
were planted in cane, 
which grew to 
mous size and showed 
an unusually high 
sugar content of re- 
markable purity. In 
1927-28 some 
acres were planted and 
in 1929 more than 
12,000 additional acres 
were placed under 
cultivation. During this 
time the holdings of the 
increased to more than 
Over this area the work of draining 
and preparing the soil for cane plant- 
ing is constantly in progress. 

Early in 1929 the extensiveness of the 
territory in various phases of develop 
ment made it increasingly difficult f 
officials of the company to check the 
progress of the work. For nearly two 
years I had been using airplanes for 
business purposes. First in a 
Detroiter and then in a Fairchild cabin 
plane, I had flown some 200,000 miles 
So it was not unnatural that 
seemed to me the logical solution of the 
problem of checking work in the Ever 
glades. 

The Southern Sugar Company pur 
chased for delivery in May, 1929, the 
cabin monoplane. The plane was ordered 
primarily for inspection work but it has 
since proven its value as a 
medium for company officials making 
hurried business trips to New York, 
Chicago and cities in Florida 

The plane is housed in its own hangat 
at the only municipal airport in the 
Everglades region. The airport is part 
of Clewiston, the town of 2,000 inhabit- 
ants which has arisen around the mills 
that grind the 
cane. 

From this landing field, 
piloted by Neil Stewart, a flyer with 
2,000 hours behind him in the air, daily 


some 


were 


in- 


enor- 


5,000 


company were 


160,000 acres. 


tor 


Stinson- 


a plane 


transport 


Everglades-produc« 


the plane, 


A sugar mill in the Ever- 
glades surrounded by a vast 
expanse of sugar fields. 





carries on the routine work of inspec- 
tion of crop growth and drainage work. 
In the first five months of operation, the 


plane was in 
hours, most of 


inspection work. 


than 
was devoted to 


the air 
which 


more 250 


Speed and ease of watching progress 
on the far-flung points of the company’s 
hold the the craft’s 
A survey of the growth of 


ngs is essence of 
usefulness 
the entire area planted in cane can be 
made in a few hours from the air. In 
the old plantation 
would have plodded wearily mile after 


days, a horseman 


mile through the fields of cane, dis- 
mounting occasionally to inspect be- 
tween the rows. A week would be 


necessary to duplicate an hour’s plane 


trip. With an automobile, no better time 
could be made, and in places the car 
would be inferior even to the horse. 

In order to inspect properly the cane 
planting operations and to appreciate 
the condition of the cane fields from the 





INFORMATION 
We cordially invite our 
readers to make use of the 
various advisory and _in- 


formation services offered by 
Aeronautics. Data on planes, 
equipment, investments, etc., 
are available upon request. 














is not only 
travel through the fields but also within 
the fields between the rows. The huge 
stalks of cane, growing far above the 
head of the tallest man, make it impossi- 
ble to inspect more than two rows at a 


ground, it necessary to 


time on foot. 

From a plane traveling at an alti- 
tude of from 600 to 800 feet, it is possi- 
ble to see 
condition of the cane not only more 
but more perfectly than is 

possible from_ the 
ground. Officials of the 


and appreciate the exact 


quickly 


company say they can 
inspect more work in 
one hour’s flight aboard 
the plane than they 
could by a week’s con 
stant traveling on the 
ground. 

Recently a_ visiting 
official of another com- 


pany made an exten 
sive trip over the 
properties. He was im- 
mediately impressed, 


not only with the de- 
sirability of having a 
plane for 
work, but the necessity 
of having one to su- 
pervise the myriad 
details of his own 
extensive undertaking. This company, 
I understand, has since placed an order 
similar plane to watch crop 
progress. 

The value of having the plane at the 
disposal of company officials was demon- 
strated last July on a flight made by 
P. G. Bishop, operating vice-president 
of the company. In the midst of impor- 


inspection 


for a 


tant development work it was necessary 
for him to attend a directors’ meeting in 
Chicago. Boarding the plane at Clew- 
iston, Mr. Bishop was landed at the 
Municipal Airport at Chicago the same 
night by Pilot Stewart. The next morn- 
ing he attended the directors’ meeting. 
In the afternoon he returned to the air 
port, flew to Evansville, Ind., where he 
spent the night, and the next afternoon 
back in Clewiston. Three days 
away from his work. If he had used the 
trains he would have been away five. 
Of course this advantageous use of 
the airplane in the first great agricul- 
tural project in Florida’s Everglades is 
merely one instance of the many private 


was 


commercial and industrial uses to which 
aircraft can be put. But to me it seems 
particularly fitting that the plane should 
find its place in this development beside 
modern planting and harvesting machin- 
ery, modern engineering and modern 
scientific agriculture, all of which have 
had a share in making this new Ameri- 


can “sugar bowl” possible. 
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IN STUNTING 


by 


Rodney H. Jackson 


IVES there a pilot who has not 
looped or spun? Impossible to 
believe, for one of the most 

characteristic points about the pilot 
with ten or twenty hours in the air is 
his eagerness to cut hi-jinks whenever 
he spreads his new-grown wings. 

Violent and complicated stunts, how- 
ever, have no place today in commer- 
cial aviation, and a pilot who flies for 
a living generally settles down, for the 
sake of his reputation, to straight and 
sane flying, with an occasional wing- 
over or flipper turn to enliven an other- 
wise dull routine. Stunting, except for 
the elementary spins and loops given 
by the flying schools, is more and more 
becoming the special prerogative of 
Army and Navy service pilots. 

I have been on active duty with the 
squadrons of the Battle Fleet for 
almost a year, but only last week did 
I rediscover the joy of stunting. As a 
fledgling a few years ago I remember 
attempting all sorts of wild and im- 
possible stunts, carefully out of sight 
of the Naval Reserve base, from 
Jenny Immelmans to flying an NY on 
its back, or rolling an ancient N-g. 
Now, after eleven months of Vought 
“Corsairs” and Loening Amphibians, I 
have flown a “fighter.” As the gunnery 
year draws to a close and officers take 


their annual leave or transfer from one 








Col. Lindbergh leading the 

Three Musketeers in a feature 

event at the National Air 
Races. 


Below, Al Wilson stunting 
before the grandstand in an 
illuminated plane. 





squadron to another, many planes on 
North Island are left temporarily idle, 
and a little judicious promoting may 
pay big dividends. 

For a week I have been deserting my 
own squadron to fly Boeing single- 
seaters, borrowed from Reserve officer 
friends in VF-1, VB-1, and VB-2, and 
for a week I have been trying almost 
everything under the sun. I have been 
thrilling to scores of new experiences, 
new after 600 hours in the air, as I 
“wished” my “Wasp”-powered craft 
through the atmosphere. 

One morning I spent looping. Now 
in an ordinary airplane a loop is a 
loop, done with a slight dive, full gun, 
and often a falling sensation as you 
go over the hump. But in a Boeing, 
you can loop to order—at 100, or 150, 
or 200 miles an hour, a small loop, or 
a fat one, a tall loop or a wide one. 
Or you can change your mind at the 
top and half-roll to make it an Immel- 
man, or you can just shove the stick 
forward and float along upside down! 

A cartwheel is fun, too. You are in 
a steep left turn—just step on your 
right rudder pedal hard and fast, and a 
second later you find yourself in a 
right flipper turn. Or, when you get 
tired of that, try a whip-stall or a 
snap-loop. With plenty of speed pull 

[Continued on page 78] 
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An early type captive 
balloon attached to 


the U.S.S. Huntington. 


























LIGHTER 


REDIT for the first recognized 
lighter-than-air experiments is 
given to Roger Bacon, a thir- 
teenth century friar, who attempted to 
solve the problem by exhausting the air 
from a large, thin copper sphere. He 
failed as did Francis Lana, a Jesuit, 
who in 1670 tried the same idea on a 
larger scale. 





Cavendish’s discovery of hydrogen in 
1766 made possible the future and pres- 
ent development of lighter-than-air 
craft, although the Montgolfier brothers 
in 1771 began the study of hot air bal- 
loons and in 1773 sent aloft a 300-pound, 
22-000-cubic foot paper balloon to a 
height of one mile. Later the same year 
they used hydrogen for an ascension at 
Versailles, carrying a sheep. And in 
November, 1773, they directed the first 
man-carrying ascension, in which the 
Marquis d’Arlandes and the Pilatre de 
Rosier made a flight in a hot air balloon. 
[wo years later, in 1775, Jefferies and 
Blanchard ballooned across the English 
Channel, from Dover to Artois. Eight 
years later, Blanchard made the first 
confirmed balloon flight in the United 
States, at Philadelphia. 

Once the practicability of flight had 
been demonstrated, early balloonists at 
once turned their efforts towards con- 
trol and propulsion, in order that they 
might navigate the air regardless of the 
wind. Sails were tried and found to be 
useless. In 1784 Blanchard, Meusnier, 
and M. Charles and Robert all tried oars 
for propulsion and steering, but this 
proved to be virtually worthless. In 1850 
Henry Giffard built a small cigar-shaped 
balloon powered with a 3 h.p. steam en- 
gine fitted with a screw propeller, which 
attained a speed of 5 miles per hour. 

In 1872 Haenlein built an unsuccess- 
ful dirigible powered with a gas engine 


by 
Frank 
Wilber 


W ead* 


The D-N-1I, the first Navy 


Dirigible. 


which brought the ultimate success of 
this type considerably nearer. In 1883 
Tissandier’s balloon, driven by an elec- 
tric motor and batteries, made a success- 
ful flight but failed to return to its 
starting point. In 1884 M. Krebs and 
Renard with a similar electric drive 
achieved the first real success by mak- 
ing a circular flight at speeds of from 
6 to 14 m.p.h. 

In 1894 Count Zeppelin first con- 
sidered the problem. He employed two 
engineers in 1898 and made his first 
flight on July 2, 1900, at a top speed of 
17 m.p.h. in a rigid airship. 

Alberté Santos-Dumont also had been 
experimenting and on October 19, 1901, 
his non-rigid blimp flew around the 
Eiffel tower and won a prize of 100,000 
francs. In November, 1903, a Lebaudy 
semi-rigid flew 60 miles in two and 
three-quarter hours at a speed of 22 
m.p.h. and was subsequently wrecked by 
collision with some trees. Between 1803 
and 1910 a variety of non-rigids, semi- 
rigids (equipped with a longitudinal keel 
for strength) and rigids were evolved, 
all of which aided in the development of 
lighter-than-air craft. France had the 
Clement-Bayard and Santos-Dumont 
non-rigids, the Republique, the Lebaudy 
fientioned above and the rigid Astra 
Torres. Germany had the Zeppelins and 
the Parseval non-rigids and, later, rigids, 
and in 1908 the Schutte-Lanz Company 
produced a rigid of improved design and 
performance. England built her first 
dirigible, the Mayfly, in 1911. In the 
United States a Baldwin non-rigid was 
sold to the Signal Corps in 1908, having 
a lift capacity of some 1,500 Ibs. and a 


*Lt. Cdr. Wead U.S.N. graduated from 
Annapolis in 1916, commanded the U.S. Navy 
Schneider Cup Team in 1923, and in 1924 with 
Lt. J. D. Price broke five world’s records in 
a single flight with a CS-2 seaplane. 
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An interesting review 
of lighter than air 
achievements, cli- 
maxed recently by the 
successful flight of the 


R 101, 


The Los Angeles 


moored to the 


Patoka. 


speed of 20 m.p.h. In 1910 Wellman at- 
tempted to fly the Atlantic in his dir- 
igible, being dragged down by a fouled 
sea-drag rope after flying some distance, 
and Vaniman’s Akron was destroyed at 
Atlantic City in 1912 when preparing 
for a similar attempt. 

Inasmuch as the Zeppelins led the 
world in rigid airship construction be- 
fore and during the war, and also be- 
cause American and British dirigibles 
have been largely based upon their de- 
signs, it is proposed to follow Zeppelin 
history in some detail. 

Count Zeppelin’s first ship, referred to 
above, was dismantled after a few 
flights owing to lack of funds. His sec- 
ond, completed in 1905, had two 85 h.p. 
engines and a ceiling of 2,000 feet. It 
was wrecked in a winter storm. The 
L-3, with a very complicated tail, was 
finished in 1906, and in 1907 made a rec- 
ord 8-hour flight of 218 miles at 29 m.p.h. 
The German government then promised 
to back Zeppelin if he could produce a 
ship capable of a 24-hour flight. In 1908 
the L-4 was accordingly brought out, 
with a capacity of 530,000 cubic feet and 
two 100 h.p. engines. It flew over the 
Alps from Friedrichshafen to Lucerne 
and return, but was burned in August. 

The German people were so enthused 
by Zeppelin’s progress that they raised 
$1,500,000 by popular subscription to 
enable him to continue his work. In 
1908 the Schutte-Lanz Company pro- 
duced an excellent dirigible with a ca- 
pacity of 724,000 cubic feet, 430 feet 
long, two 250 h.p. engines and a speed 
of 42 m.p.h. The L-5 and L-6, Zeppelin’s 
next designs, also functioned efficiently. 
The use of duralumin after 1910 de- 
creased weight without loss of strength. 
Goldbeaters’ skin for gas cells lessened 
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diffusion and increased efficiency. The 
elongated form became better stream- 
lined and the monoplane tail was adopted 
as standard. 

In 1910 the German Airship Trans- 
portation Company, popularly known as 
the Delag, was organized by Zeppelin 
by 1914 had carried 37,250 passengers 
on 1,600 flights, for a total of 3,200 hours 
in the air and a total distance of 90,000 
miles. Commercial airports were in use 
at Baden-Baden, Frankfort, Dusseldorf, 
Johannisthal, Gotha, Hamburg, Leipzig 
and Dresden, and the airships, Deutsch- 
land, LZ-6, Schwaben, Victoria-Louise, 
Hansa and Sachson, had been built by 
the plants at Friedrichshafen and Pots- 









dam and were in regular service. Thus 
grew the nucleus of Germany’s war- 
time Zeppelin fleet. In 1915 the assets 
of the Schutte-Lanz and Zeppelin works 
were combined and the advantages of 
both types of construction were amalga- 
mated into the super-Zeppelin type 
thereafter produced. 

When the war broke out there were 
11 rigid airships in Germany. Of these 
six were allotted to the Army, two to 
the Navy and three were considered fit 
for commercial use only. None of them 
were designed or well fitted for war. 
They were heavy, slow, had a low ceil 
ing, were easy targets for ground fire, 
and the bombs available were utterly 


The Los Angeles acting as host to the Graf Zeppelin at its hangar in 
Lakehurst. 
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inadequate. Their first task was to c: 
operate with the German Army by 
bombing and observation on the West 
ern front. They considerably hindere: 
the Belgian retreat from 
frequently sent back 
value to the German ground forces, On 


by one they were shot down, burned, or 


broken up by forced landings in 
weather. Later an attempt was mack 
to use them for 
Eastern front, where they made a few 
successful scouting flights and bombed 
some railroad junctions and ammunition 
dumps. They were hampered by cold and 
snow and Petrograd was too far fromth¢ 
lines to make successful raids against it 
feasible. As a result of this experience 
the Germans decided that the rigid air 
ship was primarily a Naval weapon, bet 
ter suited for over-sea operations, and 
hence all Zeppelins, including the 88 
constructed during the war, became a 
part of the German Naval Air Service 

The first Zeppelin raid on Engl 
was directed against Yarmouth in Jan 
uary, 1915. In May, 1915, the first at 
tempt to bomb London was frustrated 
by clouds and fog and the Germans de 
posited their load on Harwich instead 
From this time on Zeppelin raids on 
London steadily increased in regularity 
and strength, soon becoming one of the 
outstanding and most spectacular fea- 
tures of the war. In addition Zeppelins 
operated from Jamboli and B 
scouting the Black Sea and Greek areas, 
and conducting bombing raids 
Naples and Saloniki. 

In July, 1917, the LZ-120 carried out 
a patrol of ror hours over the North 
Sea. In August, 1917, an English cruis 
er launched a plane which shot down the 
L-23 off Denmark. In November, 1917, 
the L-s59 started to carry badly needed 
supplies to German forces in Africa 
While en route word was received that 
the German forces had surrendered and 
the airship was ordered home by radio. 
It returned 
4,230 miles in 95 hours. 


similar duties on the 


ucharest, 


against 


successfully after flying 


Antwerp and 


information of 
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weighing off. 


During almost every hour of the war 
1 Zeppelin was on patrol over the North 
Sea, reporting movements of the English 
bing submarines, 
and patrolling 
tic against the Russian Fleet and 
In April, 1917, 


leet, spotting and bom 
ting mine barrages, 
- 


ie Bal 

ntraband commerce. 
the L-23 dropped a bomb in front of the 
Norwegian bark, Royal, causing it to 
heave to, landed on the water, put a prize 

rew on board and sailed the captured 

ship into Cuxhaven. 

The performance of the Zeppelins at 
Jutland has been the subject of much 
Admiral Scheer had long 
planned to use the Naval Airship Serv- 

in furthering the the 
German High Seas Fleet. In May, 1916, 
planned to raid Sunderland on the 


controversy. 


success of 











English Coast, using Zeppelins to keep 
him informed of the whereabouts of the 
British sea forces. The weather was 
such that the Zeppelins could not leave 
their hangars so Scheer abandoned the 
proposed raid and took the Fleet on a 
sweep up through the Skaggerack. The 
Fleet sailed at 5 a.m., May 31. Despite 
bad weather the L-16 and L-2r left their 
hangars at I p.m. and the L-9, L-14 and 
L-23 left for the Helgoland area at 2 
p.m. The battle took place during the 
late afternoon, evening and night of 
May 31. No Zeppelin made contact with 
the British forces prior to the battle or 
sent in any positive information of value. 
Cheir presence, however, assured Scheer 
that his left flank was clear and enabled 
him to carry on with the assurance that 
escape was always possible. During the 
night of May 31-June 1, the Zeppelins 
L-11, L-24, L-13, L-17, and L-22 left 
their sheds and at daylight located the 
principal elements of the British Fleet. 
Scheer’s escape was by this time assured, 
but these reports undoubtedly relieved 
his mind. In August, Admiral Scheer 
again tried his Sunderland plan with 
eight dirigibles. Certain British units 
were sighted, but the Zeppelins were 
spaced 100 miles apart, the visibility was 
not good, and the British main body 
slipped through a gap in the line, and 
so another great sea battle—perhaps the 
greatest—was never fought. Zeppelins 
materially aided the escape of the Ger- 
man cruisers in the action off Yarmouth 
and assisted in sinking the Nottingham 
and Falmouth. 

From the somewhat varying sources 
of information available it is concluded 
that, during the World War, Germany 
made 51 airship and 52 airplane bomb- 
ing raids on Great Britain, killing 1,413 
persons, wounding 3,408; that in Lon- 
don alone, which was the objective of 
most of these attacks, 524 were killed, 
1,264 wounded, and property was dam- 
In ad- 


morale of factory workers 


aged in excess of $10,000,000. 
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DANIEL GUGGENHEIM FUND 


A review of the work done for the promotion of aero- 


nautics during the official life of the Fund. 


This article 


was prepared by a staff correspondent with the assistance 
and generous cooperation of the officials in charge. 


N December third, last, a New 
q York City newspaper printed a 

small, simple article announcing 
the fact that the Daniel Guggenheim 
Fund for the Promotion of Aeronau- 
tics, Inc., would end its official existence 
on Dec. 31, 1929. A simple item to the 
people of perhaps a decade back, but 
one of considerable importance to the 
now “air-educated” public. What the 
Fund has accomplished in its four 
years of existence will probably never 
be equalled in a like cause. Aero- 
nautics, in general, has _ benefited 
through the activities of the Guggen- 
heim Foundation, and Aviation, in 
particular, owes an enormous debt 
which it will not be allowed to forget 
for generations, if at all. 

Founded in January, 1926, with deeds 
of gift from the generous philanthro- 
pist, Daniel Guggenheim, amounting to 
$2,500,000, on which total sum interest 
and principal could be expended, the 
purpose of organization was expressed 
in a letter addressed to Herbert Hoover, 
at that time Secretary of Commerce, 
bearing the signature of Daniel Gug- 
genheim, unpretentiously Mr. Guggen- 
heim, senior, stressed the importance 
of “how can the civilian use of air- 
craft be promoted” continuing and 
explaining the natural resources, in- 
dustrial organizations, and the long 
distances free from customs barriers, 
with which this country was equipped. 

The then new fund, as explained 
to Mr. Hoover, was to be administered 
by a Board of Trustees composed of 
men of eminence and competence and 
was to be devoted to promote aeronau- 
tical education both in institutions of 
learning (the first being the School of 
Aeronautics at the New York Univer- 
sity), to assist in the extension of fun- 
damental aeronautical science, to assist 
in the development of commercial air- 
craft and aircraft equipment and to fur- 
ther the application of aircraft in busi- 
ness, industry and other economic and 
social activities of the nation. All of 
these theoretical prophesies being ab- 
solutely restricted from interfering 


with any project which was properly a 
government function. 





Emory S. Land, 


Captain 
executive vice-president and 
treasurer of the Fund. 


This letter was, of course, acknow] 
edged by the then Secretary of Com- 
merce, Herbert Hoover, who stated in 
his acknowledging letter, “Knowing as 
[ do the great field for scientific re- 
search in the physical forces which 
underlie this most promising develop- 
ment in civilization, I necessarily wel- 
come so fine a gift for its advance- 
ment.” 

The charter members of the Board 
of Directors for the Guggenheim Fund 
included F. Trubee Davison, Hutchin- 
son I. Cone, Harry F. Guggenheim, 
Dwight W. Morrow, Elihu Root, Jr. 
and John D. Ryan. Immediately after 
the Certificate of Incorporation was 
filed the following were added to the 
Board: William F. Durand, George W. 
Goethals, A. A. Michelson and Orville 
Wright. 

The first few months of the Fund's 
activities was made up largely of in- 
vestigating the possibilities of airline 
routes, which, of necessity, at the time 
made it necessary to initiate passenger 
air transport by making large equip- 
ment loans to commercial air compan- 
ies and to organize such tours as were 





undertaken, at the Fund’s request, by 
Colonel Charles A. Lindbergh in 1927 
and Floyd Bennett, late, who flew in 
Commander Byrd’s (who now bears 
the honorary rank of retired Rear Ad- 
miral of the United States Navy) North 
Pole Plane in 1926. The extraordinary, 
but yet natural, amount of public in- 
terest in Aviation and the capability of 
air transport companies to promote all 
their needed capital through independ- 
ent sources, caused the Fund to revise 
their original plans and in early 1928, 
it devoted its energies in the channels 
of scientific research. The first of this 
work consisted in the donating of $1,- 
200,000 to five great engineering uni- 
versities for causes of research, these 
being the California Institute of Tech- 
nology, the Massachusetts Institute of 
Technology, Stanford University, Uni- 
versity of Michigan and the University 
of Washington. 

In the year of 1928, several changes 
were found in the Fund proper and its 
activities. Several items of importance 
were listed in a report issued at that 
time. Principally, the personnel was 
changed to the extent of Capt. Emorv 
S. Land, Construction Corps, U. S. N., 
to replace Rear Admiral Hutchinson I. 
Cone, who was appointed to the Ship- 
ping Board of the United States 
by ex-president Coolidge as executive 
vice-president and treasurer. Harry 
F. Guggenheim, son of the Daniel 
Guggenheim who founded the Fund, 
and who has recently been appointed 
United States Ambassador to Cuba, 
was seated in the chair of president 
and Maj. General George W. Goethals, 
trustee and friend of the Fund, was 
lost to the country. 

In its activities the following had al- 
ready been initiated: Concentration of 
scientific problems involved in the 
mechanical structure of the airplane; 
the study of environmental conditions 
necessary for safe operation, particu- 
larly meteorology and the problem of 
fog-flying, the most dangerous barrier, 
at present, to safe operation and de- 
pendable activity; and the organization 
of the Safe Aircraft Competition. 

Pamphlets of keen importance were 
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issued at the Fund’s expense covering 
all phases of aeronautics both ground 
and flying; $40,000 was appropriated 
for Dr. William F. Durand for a com- 
plete study and encyclopedic treatment 
of that part of aeronautical science rep 
resented under the title, “Aerodynamic 
theory and the experimental data there 
to”; close co-operation was given to 
daily newspapers, much credit for 
which is due Milburn Kusterer, the 
journalistic genius of the Fund. These 
and other indications of increasing in 
terest and the trend of the laymen to 
aeronautical knowledge were interest 
ing exhibits of the popularity and ne- 
cessity for such a Fund with such a 
backing and with such capable leader 
ship. 

In the fall of 1927 the Guggenheim 
Foundation succeeded in organizing a 
National Conference on Safety in Aero- 
nautics, which was taken under the 
wing jointly by the Fund and the Na 
tional Safety Council. The Conference 
lasted two days on October 4 and 5, 
1927, as a regular part of the 17th An 
nual Safety Congress held in New 
York City. In no other country in the 
world was such a conference as yet 
held and it remained for the engineers 
of the Daniel Guggenheim Fund to 
promote and establish an annual con 
ference which today has an important 
effect on aeronautics throughout the 
entire country as well as several for- 
eign countries who have since taken up 
the thought and carried it along. 

The result of Colonel Lindbergh’s 
tour of these United States for the 
Fund was the founding of a “Roof 
Marking Campaign,” chrome yellow 
being selected as the most easily seen 
and distinguishable. In this instance 
the Fund worked closely with the Post 
Office Department at Washington, D. 
C., all postmasters in towns with 1,000 
to 50,000 population being requested to 
take the initiative and organize local 
campaigns, the effect of which is seen 
at the approach of practically 70 per 
cent of all modern airports in up-to- 
date modern cities throughout the coun 
try. The American Legion, the Rotary 
Clubs, the Kiwanis, the Lions, the Ex- 
change and other national civic organi- 
zations aided splendidly in the func- 
tioning and forwarding of such roof 
markings. 

Then the Fund proceeded to gather 
data and experimental mythology on 
the dangers and prevention of acci 
dents occurring through the medium of 
fog, the pilot’s hazard, the manufac 
turer’s foe and the laymen’s terrific 
fear. Organized in August but com 
mencing actual plans in September, 


1927, the Full Flight Laboratory for 
the study of fog, under the direction 
James H. Doolittle, swung 


of Jieut. 





into prompt action. Stationed at Mit- 
chell Field, Long Island, New York, 
through the courtesy of the Army Air 
Corps, Lieut. Doolit*'e started his pre- 


liminary experimen using a Consoli- 
dated “NY-2” anc a Chance Vought 
“Corsair” in this work. 

It is now only a matter of record of 


the success of this experimentation 
which ended last November when 
Lieut. Doolittle flew “blind” landing 


his airplane perfectly and using the in- 
struments developed at the Full Flight 
Laboratory. These mentioned instru- 
ments included the use of a light radio 
transmitter which does not require a 
double voltage generator on the motor 
to supply plate voltage, with a capacity 
of 150 miles; the embodying of several 
instruments into one instrument which 
gives less direct indications, now manu- 
factured by the Sperry Company; the 
employment of an “automatic” pilot, 
which controls speed and altitude and 
even holds the ship at altitude allow- 
ing the pilot to concentrate his atten- 
tion on other instruments and on lines 
or landmarks outside the airplane on 
the landing field, thus permitting him 
to land “blind.” Altimeters played a 
large part in this fog-flying success- 
landing, radio, acoustic, bomb, infra- 
red and a gyroscopic turn indicator 
being used to full advantage. 

It remains for a later generation to 
discover how to penetrate fog by visi- 
bility, no available means having been 
discovered in this intensive research 
work, some success, however, having 
been scored in fog removal, of which 
heating, penetration with charged par- 
ticles, spraying and mechanical means 
have been tried with varied success. 
Prevention of fog is another problem 
left to the uprising aeronautical en- 
gineer and scientist. 

In meteorology, the Fund selected 
the California Airway for experiments, 
which was conducted by Edward H. 
Bowie of the U. S. Weather Bureau 
stationed in San Francisco, Cal. The 
Western Air Express, the War and 
Navy Departments, the Pacific Tele- 
phone Company and the Secretary of 
Agriculture in Washington afforded 
the Fund excellent co-operation which 
resulted in a nation-wide network of 
meteorological stations which today are 
enabled to _ distribute information, 
through type-written sheets and bulle- 
tin boards, at every leading airport to 
the pilot on business or pleasure bent. 
In this research the Fund out-did itself, 
going to the extent of gradually having 
a definite agreement drawn up among 
the State Foresters, the District Forest- 
ers of the United States Forest Service 
and the United States Weather Bureau 
to act in unison to prevent forest fires. 





In one case, early in 1928, such co- 
operation enabled foresters at Santa 
Barbara, Cal. to herd the fire into one 
controlled basin where it was easily 
extinguished. 

These facts and established theories 
do not conclude the Fund’s activities, 
not with such a leader as Harry F. 
Guggenheim at the helm. Although the 
Daniel Guggenheim Fund for the Pro- 
motion of Aeronautics, Inc., officially 
“closed shop” on Dec. 31, 1929, $500.- 
000 additional capital has been received 
from Mr. Daniel Guggenheim for the 
complete realization of its objective. 
This gift does not include the $150,000 
offered in grand prizes for the winners 
in the Guggenheim Safe-Aircraft Com- 
petition, said amount already having 
been provided. The new allocation will 
be divided as follows: 

An appropriation of $250,000 being 
made jointly for establishing an Air- 
ship Institute, controlled mutually by 
the City of Akron, Ohio, and the Cali- 
fornia Institute of Technology, under 
the direction of an expert aerodynam- 
ical engineer, to conduct research in 
lighter-than-air development; $140,000 
has been allotted for a Chair at the 
Library of Congress for the purpose of 
composing a complete aeronautical li- 
brary in Washington, D. C., the present 
sources of such historical volumes be- 
ing the Smithsonian Institute, the War 
Department at Langley Field, Virginia 
and the Navy Department, all of whom 
have consented to the transferring of 
their books to the new Chair at the 
Congressional Library; $25,000 was 
given to the Fund’s committee on Ele- 
mentary and Secondary Aeronautical 
Education conducted in the public 
schools, so that that committee will be 
enabled to continue for another year, 
including the preparation of textbooks, 
the conduct of courses on the teaching 
of aeronautics, and the assistance of 
introducing aeronautics in the school 
curriculum; $30,000 was granted to 
Syracuse University for aerial photo- 
graphic surveying and mapping, and 
four grants made to European aeronau- 
tical organizations of $10,000 each, as 
well as sundry donations and grants. 

The Daniel Guggenheim Fund for 
the Promotion of Aeronautics, Inc., 
deserves the praise of a clamoring pub- 
lic who offer particular thanks to Daniel 
Guggenheim for his philanthropic gen- 
erosity, to his son, Harry F. Guggen- 
heim who has served so faithfully and 
unswervingly in his duty to the Fund, 
and to Captain Emory S. Land, in 
whose hands the completion of the 
Guggenheim Fund’s objectives have 
been placed, and to that Board of Di- 
rectors, every one of whom has done 
his utmost for the uplifting of aviation 
and the promotion of aeronautics. 
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MEDICINE 


HE rapid strides in aviation de- 

velopment throughout the world 

have opened a new field of med 
cal research and today aviation medi- 
cine has taken its place among the more 
important specialties. 

When the early casualties were stud- 
ied it soon became evident that physical 
imperfections were largely responsible 
ind a marked improvement resulted af- 
ter the physical factors were stressed. 
The ounce of prevention adage aptly 
applies to aviation safety. The entire 
chain is dependent upon the link at the 
controls. 

The selection and maintenance of pi- 
lots in the United States military activ- 
ities engages the full time attention of 
specially trained medical officers known 
as flight surgeons. In the selection ex- 
aminations physical fitness is stressed as 
are factors such as eye muscle balance, 
depth perception, high degree of visual 
acuity, reaction time, etc., in addition to 
a strict assessment of the circulatory, 
nervous and respiratory systems. Slight 
imperfections that may be of little or no 
consequence for ground duties or excel- 
lent risks for life insurance, may early 
become aggravated in the air, terminat- 
ing the flight in disaster. 

In order to obtain first hand informa- 
tion and make comparisons of United 
States standards with other countries, 
the writer recently visited the principal 
aviation centers in France, Italy, Ger 
many and England. In each country 
was found a well-established aviation 
medical department carrying on re- 
search and conducting an examination 
of high physical requirements. The ex 
amining boards are composed special- 
ists in neurology, physiology, internal 
medicine, and eye, ear, nose and throat, 
who remain more or less permanent on 
assignments and maintain a close con- 
tact with the studies conducted in the 
research laboratories, 


Medical 


The scope of the examinations in the 
United States and Europe is essentially 
the same with minor variations in the 
methods of recording the factors of 
physical efficiency. As the European 
examinations so nearly coincide in their 
standards they will be spoken of col- 
lectively. 

Candidates are first carefully inter- 
viewed by a neurologist, covering past, 
present and family histories. The indi 
vidual’s bearing and general make up 
are noted as the answers are recorded 
and any suspicious trends are carefully 
analyzed. If the examiner is satisfied, 
after a sketchy picture of the candi- 
date’s life has been revealed, that he is 
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Corps, 


dealing with a normal individual, no 
further personality study is made. The 
recorded history statements are signed 
by the applicant and the physical ex 
amination begins. 

The eyes must be free of internal and 
external pathology, coordinated in 
movements, visual fields unrestricted 
and visual acuity 6/6 or 20/20. Ocular 
muscle balance is tested by the phorom- 
Hear- 
ing is tested by whispered voice and 
tuning forks. Drums must be free from 


eter or red-green trial frames. 


any pathology, eustachean tubes potent 
and upper respiratory passages free 
from disease or obstruction. The gen- 
eral physical examination is carefully 


The Reid Aptitude Apparatus for flight training. 
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carried out by the internist. The cir- 
culatory respiratory and nervous sys- 
tems are thoroughly searched for any 
present or latent pathology. Blood pres- 
sure and rate is recorded at rest, before 
and after exercise and time carefully 
noted of its return to normal. Vital 
capacity, breath holding and respiratory 
force is recorded. Simple self-balanc- 
ing tests are observed, reflexes tested 
and tremors noted. Doubtful chest 
pathology is checked by X-ray plates. 

The Baranay chair is used for routine 
equilibrium tests in France and Italy 
but only for doubtful cases in other 
countries in determining circulatory re- 
sponse to changes in equilibrium. Even 
though no imperfections are found in 
the physical examination, any history of 
neurasthenia, psychopathic trends, alco- 
holism, syphilis, recent malaria and 
chronic skin affections are all causes for 
rejection. 

While the provisions of the Versailles 
Treaty restricted Germany to civilian 
flying, the same physical standards of 
military flying apply. The great responsi 
bility of passenger transport piloting is 
adequately met and performance records 
are remarkable. Service as a pilot de 
pends upon his health, especially the 
condition of his nervous system, organs 
of sense, lungs and circulation. Previ- 
ous history of the applicant is carefully 
analyzed, especially his duties during 
the war, his attitude when in danger, 
and his interest in sports, all of which 
give an index of his general dexterity 
or versatility, disposition and physical 
endurance. Four years are spent in the 
Commercial Airplane Pilot’s School and 
step by step the student is carefully 
checked through the various stages of 
advanced flying, developing the skill 
and reliability upon which the German 
records of performance are founded. 

The questions of reaction time and 
general aptitude for aviation training 
to eliminate those who can not develop 
the ability to safely handle a plane in 
flight, have long engaged the research 
laboratories of all nations. The great 
expense and loss of time in endeavoring 
to train unadaptable applicants is a 
serious factor and their early elimina- 
tion is essential. 

While auditory and visual reactions 
have become measured by lights and 
buzzers, the British have gone a step 
farther and developed an apparatus in- 
vented by Squadron Leader Reid known 
as “The Reid Aptitude Apparatus for 
Flight Training.” As it has passed the 
experimental stage, claiming 90 per cent 
of correct assessments, and has been 
adopted by the Air Ministry in all rou- 
tine examinations, a short description 
is recorded. 

The apparatus consists of a stationary 
cockpit fitted with seat, control stick 


and rudder bar. The latter are electric- 
ally connected with a mechanism of 
colored lights on the instrument board 
arranged in a semi-circle for the stick, 
with a horizontal line of light beneath 
for the rudder bar. These correspond 
with ailerons, elevator and rudder con- 
trol. With all controls centered, white 
lights only appear, but any movement 
from the centralized position is immedi- 
ately apparent by the illumination of 
red and green lights—red for port and 
green for starboard. 

The candidate is instructed first to 
place the stick over to the extreme left 
position and when the current is turned 
on, lighting the semi-arc of four red 
lights, to quickly centralize the stick, 
blanking out the lights until the center 
white light appears. The movement 
must be gradual and delicate, as the 
slightest over-correction begins lighting 
the green arc of four lights. During the 
performance a self-registering chrono- 
graph is recording the time in one- 
tenth parts of a second, and only auto- 
matically ceases when the control white 
light is permanently lighted. Ten trials 
are allowed for practice and instruction, 
when ten tracings are recorded. Sim- 
ilarly, ten tracings are made with the 
stick from the extreme right of center, 
followed by the rudder from both right 
and left to the center. 

Combined hand and foot movements 
are next recorded: Namely, right foot 
forward and stick to the left, as in a 
spin. During this test, a Klaxon horn 
is sounded to register the temporary dis- 
turbances followed by erratic or con- 
tinued normal performance, depending 
on the state of the subject’s nervous 
stability. 

The peaks of all the parallel tracings 
of each group: Namely, of the hands, 
feet and combined movements, are con- 
nected to form graphs, the mean of 
which constitutes the time required for 
each group of movements. Prolonged 
tests with the apparatus at service 
flight stations have now established def- 
initely that any candidate whose aver- 
age reaction time is 4.3 to 4.5 seconds 
(especially if the curve is erratic) will 
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prove unsuitable for training purposes. 
Excellent candidates record an average 
reaction time of 2.2 seconds, and an av- 
erage candidate 3.3 seconds. 

Repeated secret assessments of classes 
between the apparatus predictions and 
final reports of instructors have agreed 
in 90 per cent of the cases. Repeating 
the tests at intervals, a degree of im- 
provability can be shown in promising 
candidates, but experience has revealed 
that improvability is not shown in er- 
ratic and slow reactions. It is claimed 
that the average promising candidate in 
training will be able to solo in 50 per 
cent less time than those who do not 
practice on the apparatus. It is strong- 
ly emphasized by both the medical and 
executive branches that the apparatus 
will not teach a pupil to fly, as no sense 
of flying is obtained, but it will assess 
the similar coordinated movements re- 
quired in flying and in developing the 
degree of automaticity that distin- 
guishes the skilled from the unskilled 
pilot. 

The executive branch after repeated 
individual tests with the Reid Aptitude 
Apparatus, report it to be of definite 
value (a) by assisting in the early 
elimination of unsound pilots and there- 
by effecting economy by further reduc- 
ing wastage, both in training and serv- 
ice units; (b) by assisting in original 
and thereby effecting considerable econ- 
omy by reduced wastage in initial train- 
ing; (c) by assisting in the actual fly 
ing training of pupils. 

Group Captain Flack, director of the 
Medical Research Laboratory, agrees 
with the statements of the executive 
branch: “At the same time it is im- 
portant to emphasize that the apparatus 
merely records the aptitude of the indi- 
vidual to perform certain functions and 
enables him to practice and subsequent- 
ly develop the nerves and muscles which 
carry out those functions—functions 
similar to those performed in flying. 
The apparatus was not designed to 
teach and can not teach a pupil to fly, 
and consequently should not be called 
or known as a flying training apparatus, 
but as a flying aptitude apparatus.” 

Medical personnel attached to Euro- 
pean aviation activities are not required 
to fly and the degree of their “flying 
line” activities are largely dependent 
upon their own initiative. Flight sur- 
geons in the United States services are 
constantly in touch with pilots, both on 
and off duty, watching for the first signs 
of insidious deterioration that affect air 
performances. 

Selection is highly important but main- 
tenance of the flying personnel is the 
greater field. The physical standards, 
both at home and abroad, are not fanci- 
ful but founded upon the factors pos- 
sessed by successful war time pilots. 
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The Sky Fleet in flight formation. 


FLEET of seven three-place cab- 

A in monoplanes can be operated 

on a five months’ tour from 

one end of the country to the other at a 

cost of approximately $1.05 a mile for 
the fleet. 

This has been. demonstrated by the 
“Sky Fleet” of the General Tire and 
Rubber Company which recently com- 
pleted the first nation-wide air tour ever 
made by a commercial fleet of airplanes. 

The cost per mile for each of the 
seven planes in the “Sky Fleet” was ap- 
proximately 15 cents. This figure in- 
cluded cost of gasoline, oil, hangar 
space, repairs including mechanic’s 
wages, depreciation and passenger li- 
ability insurance, but did not include 
salaries or expenses of the pilots, fleet 
manager or other company officials who 
accompanied the tour at various times. 

The Department of Commerce re- 
cently announced that the average cost 
of operating an open cockpit airplane, 
costing about $3,000, engined with a 9o 
h.p. motor and carrying three persons 
at an average speed of 100 miles an 
hour, was 9.39 cents per mile. It has 
been estimated that it costs 6.43 cents 
a mile to operate the average motor car. 

In comparison with these costs, the 
“Sky Fleet” ships were cabin ships, 
costing about $8,000 each, with higher 
powered motors and lower cruising 
speed, which accounts for the slightly 
higher operating cost per mile. 

During the 18 weeks that the fleet 
was in the air, it flew over 32 states, 
several of them many times, and cov- 
ered approximately 20,000 air miles. 

In addition to the cross-country fly- 
ing between various cities, many air 
miles were covered in passenger-hop- 
ping at the airports visited. Probably 
2,000 persons were taken for rides which 
ranged in duration from 10 minutes to 
an hour. 

The seven ships in the “Sky Fleet” 


were identical, being three-place cabin 
monoplanes, powered with Warner 
Scarab 110 h.p. seven cylinder radial 
air-cooled motors, with a cruising speed 
of 85 to 90 miles an hour at 1,850 r.p.m. 
At times, the ships were revved up to 
2,100 r.p.m. and attained a speed of 
115 miles an hour. 

Due to various causes all of the seven 
ships did not accompany the fleet at all 
times so that costs have been calculated 
by taking the actual figures for one of 
the ships that flew the entire distance 
on the tour and multiplying it by seven. 

Each ship consumed approximately 
1,380 gallons of gasoline, at an approxi- 
mate cost of $355. This would make 
the average cost of gasoline 25.6 cents 
per gallon although at some of the air- 
ports visited, the gasoline was free. 
Thus the cost of gasoline for the fleet 
would be approximately $2,480. 

Approximately 178 quarts of oil were 
consumed by each of the seven ships 
at a total cost of $58 per plane or a total 
expense of $406 for oil for the fleet for 
the tour. This would make the average 
cost of oil 32% cents a quart. 

During the 18 weeks, the average ship 
in the fleet piled up 235% flying hours. 
The longest flying time in any one week 
was 23 hours and 15 minutes and during 
the week when the least flying was done, 
the number of hours in the air was five 
minutes more than eight hours. 

If the average cruising speed of each 
plane is estimated at 85 miles an hour, 
the total of 23514 flying hours would in- 
dicate that the fleet had traveled ap- 
proximately 20,017 miles on the tour. 

Cost for hangar space is estimated at 
$85 for each ship. In many cities, han- 
gar space for all of the planes was not 
available so none of the planes was put 
into a hangar. As airport facilities in- 
crease and as hangar space becomes 
more plentiful, the cost of hangar space 
for such a tour would naturally be some- 
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what increased. This would make the 
total cost for hangar accommodations 
for the fleet $592 for the tour. 

Cost of all repairs made to the seven 
planes while en route, as the result of 
minor crack-ups, and the wages of one 
mechanic who accompanied the fleet at 
all times, amounted to $4,262.22, which 
would mean an average of $609.03 for 
each of the seven ships. 

As the life of an airplane is estimated 
at five years, the annual depreciation 
would be 20 per cent of the total cost. 
On a tour like this, however, when the 
planes were subject to unusually severe 
service, it is fair to estimate the depreci- 
ation during five months as equal to an 
average depreciation of one year. 

This would make the depreciation for 
the fleet amount to $9,000 or $1,285.75 
for each of the seven ships. 

Only passenger liability and public 
liability insurance was carried on the 
planes in the “Sky Fleet.”” No insurance 
against damage to the planes was car- 
ried as one and one-half airplanes could 
have been lost completely for the price 
of the premium. It was found cheaper 
not to carry crack-up, fire and theft or 
windstorm insurance. 

Insurance charges for the fleet 
amounted to $5,404, making an average 
insurance premium of $772 for each 
ship. 

The “Sky Fleet” tour was conducted 
to test out and demonstrate the practica- 
bility of various new safety devices, 
made of rubber, for use on airplanes, 
and to encourage the development of 
commercial aviation in every way pos- 
sible. 

As a test-car tests out new develop- 
ments in automobile tires under every 
imaginable condition of weather or 
highway, so the planes in the “Sky 
Fleet” conducted their tests under every 
imaginable kind of flying conditions and 
in all sorts of weather. 









UDGE JOHN DOE, of Chicag 
an enthusiast in flyi 





og, has to run 

over to New York City. He re- 
quests his bailiff to procure for him a 
reservation in a passenger plane. His 
cautious bailiff, alert to the intricacies 
of the law, inquires as to whether or 
not it is necessary to obtain permis 
sion from the various states between 
Illinois and New York to fly over 
them. 

In 1926 Congress, under its consti- 
tutional power to regulate commerce 
among the several states, passed an 
act known as the Federal Air Com 
merce Act, regulating interstate com 
merce by aeroplane. This act permits 
aviators engaged in 
merce to fly from one state to another 
or over any state or territory in the 
United States, without subjecting them 
selves to the particular laws of the 
states over which they fly. 




































interstate com 


we S@INVITES “B” for an 
aeroplane ride from 
Boston to Los Angeles. 
between these two points, while in 
flight, “A” perforates “B’s” head with 
a few .32’s. Upon arriving at Los An 
geles, “A”, a bit careless about his ex 
ploits, falls into the mazes of a med 
dling detective squad, with resulting 
charges of murder, The question that 
then confronts the state is, where can 
“A” be tried for his alleged crime. 
Congress derives its powers from the 
Constitution of the United States. All 
powers and rights not specifically sur 
rendered by the respective states to the 
Federal Government are recognized as 
being reserved by and belonging to said 
states. At the time the Constitution of 
the United States was adopted, aircraft 
was unknown. No provision covering 
aerial navigation was made in the Fed 
eral Constitution. The Uniform State 
Law of Aeronautics, a uniform code of 
laws pertaining to aviation, adopted so 
far by about 11 states and one territory, 
also sets forth that the adopting state 
reserves unto itself sovereignty in its 
air space, excepting where jurisdiction 
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thereto has been granted to and as 
sumed by the United States. 

No state thus far has surrendered to 
the United States its jurisdiction over 
crimes and criminals. Jurisdiction over 


the criminal act involving “A” in the 


foregoing case would, therefore, be 
governed by the laws of the state over 
which the aeroplane was flying at the 
ime the murder occurred. 

The laws of every state of our coun 
try provide that crimes committed in a 
state shall be tried in the county where 
committed, unless a change of venue is 
granted to another county in the state 
because of the prejudice of its inhabi 
tants or the judges of said county. 


[he arm of the law, endeavoring to 
bring the enmeshed “A” to justice, bears 
the burden of proving the place where 
the murder was committed. The ac 
cused, having the right not to testify 
igainst himself, cannot of course be 
compelled to tell, if he knows, in what 
state or county, the fatal bullets were 
lodged in the head of the man declared 
to have been murdered. And were “A” 
to remain silent upon his trial, it would 
be impossible to prove the venue of the 
crime—that is, the county over which 
the crime was committed. That being 
so, and venue being as important an ele- 
ment of proof as the murder itself, it 
would be impossible to try “A,” and the 
court would be compelled to let him go 

Had the crime been committed in the 
air over the ocean, within our three-mile 
limit, it is doubtful whether there is any 
law which could be applied to the crime 
Under the constitution of the United 
States, Congress has the power to punish 
felonies committed on the high seas, but 
to date such power has been limited to 
crimes committed within the maritime 
and admiralty jurisdiction of the United 
States, or aboard vessels belonging to 
the United States or citizens of it. 

Whether an aeroplane flying over the 
ocean outside of the three-mile limit 
would be subject to maritime or admi 
ralty law of the country is doubtful, for 
though it is a mode of locomotion, yet 
it is not a vessel upon the high seas in 


the legal sense in which such language 
has been heretofore used, and the crim 
inal statutes providing for punishment 
of crime are very strictly construed. 

Had the murder been committed be- 
yond the three-mile limit, the problem 
would have been still more perplexing to 
authorities. It is doubtful whether the 
act would have been at all cognizable by 
the laws of the United States or any of 
its states. 


ALTER RALEIGH in his article 

appearing in this issue, entitled 
“Seadromes,” asks certain hypothetical 
questions. These can be answered brief- 
ly, as follows: 

(1) Beyond the marine zone (three- 
mile limit) of nations, the open sea is 
the common highway of all nations, and 
no nation can claim for itself a superior 
or exclusive prerogative there. This 
status is recognized by the law of the 
nations of the world known as Interna- 
tional Law. 

(2) Before seadromes such as contem- 
plated can be built, the nations of the 
world would undoubtedly have to be 
consulted and an international agree- 
ment entered into regarding such sea- 
dromes. Such an agreement would, of 
course, cover the questions of construc- 
tion, sovereignty, jurisdiction, usage and 
maintenance. 

(3) Being 400 miles or more at sea, 
this country would not be able to enforce 
its prohibition laws. 

(4) Disputes pertaining to aviation, 
arising from the situations set forth, 
will perhaps be referred to the Court of 
International Justice sponsored by the 
member nations of the world. 


HIS department of Aeronautic Law 

is open, not only to the laity, but also 
to lawyers, legislators and city law mak- 
ers as well. Address your questions of 
aeronautic law to Legal Department, 
AERONAUTICS, 608 South Dearborn 
Street, Chicago, Illinois. Replies will be 
by mail unless a special -wire is re- 
quested. Some of the questions will be 
answered in these pages. 
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Article 16 
Airfoil Characteristics 
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AERODYNAMICS 


N spite of the hundreds, perhaps 

thousands of airfoils tested in the 

various aerodynamic laboratories 
of the United States and Europe, no 
“best” airfoil has been discovered. 
Some airfoils are better from one point 
of view, some from another. For a given 
airplane design, however, there are 
generally some two or three airfoils to 
be found which fit the particular prob- 
lem _ best. 

We.will first of all classify the vari- 
ous airfoil characteristics which are 
desirable. 

1. A low value of the Minimum 
Drag. This is very important for high 
speed machines, which fly at small 
angles of incidence, at or near the con- 
dition of minimum drag. We have seen 
in a previous article that horse-power 

Kx AV? 

required ————_—_-. 
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is therefore possible to get a higher 

speed with a given power, or to call for 
less power with a given speed. 


If Kx is small it 


wn 


2. A high value of Maximum Lift 
coefficient. The stalling or minimum 
speed is given by the formula 

W 

V \/——_—— 

Ky max. A 
of the maximum Ky will give a lower 
landing speed, or with a given landing 
speed allow the use of more loading per 
square foot, giving a smaller, more 
compact and lighter airplane. 

3. A high ratio of Maximum Ky to 
Minimum Drag. One of the principal 
requirements of airplane design is a 
good value of speed range, that is 
maximum speed divided by minimum 
speed. Since high maximum Ky tends 
to low landing speed, and low minimum 
Kx means good high speed, it is clear 





Hence a high value 


Ky maximum 
that a high ratio is an in- 
Kx minimum 
dication of good speed range. 

4. A high value of Maximum Lift/ 
Drag. Machines are not generally 
loaded enough per square foot to fly 
at the angle of best Lift/Drag at cruis- 


ing speed. Nevertheless a high value 
of maximum L/D is a good indication 
of cruising efficiency. For a commercial 
airplane which is to fly cross-country at 
cruising speed, high maximum L/D is 
probably more important than a very 
low value of minimum drag. 

5. A high value of Lift/Drag at 
climbing angles. An airplane generally 
climbs best at a fairly high angle of 
incidence, between 8 and 10 degrees 
incidence. As a rule in commercial air- 
planes, the climb is quite satisfactory. 
Nevertheless a thorough analysis of an 
airfoil should include a consideration of 
the L/D at climbing angles. Perhaps a 
better way of picking a climbing wing 
is to consider what is known as the 
power coefficient rather than to pick 
L/Ds at random in the region of climb. 
The power coefficient is obtained as fol- 
lows: 


Wing Thrust = 


Weight W W 


Lift/Drag L/D Ky 
of wing. 





Wing horse-power required = 


Thrust x V (miles per hour) 
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But V=V 





Ky A 


Therefore horse-power required — 








W W 
e V —_ 
Ky/Kx Ky A 
W/W 1 
VA Ky V Ky 
Kx 


as can be readily determined by using 
a little algebra, 





With fixed weight and area, the 
horse-power with the plane flying at 
any Ky will therefore depend on the 








] l 
value of ————— or —— - 
Ky / Ky Ky 3/2 
Kx Kx 
When the wing horse-power is the 
Ky 3/2 





— must have its 


Kx 


smallest possible, 


maximum value. 

But an airplane climbs best when the 
wing horse-power is approximately at 
its lowest value, because there is then a 
maximum of excess power to overcome 
gravity. 

Therefore the airplane will climb best 

Ky 3/2 


when its -is at its maximum value. 





Kx 
For climb, that airfoil will be best 
which has the highest maximum value 
Ky 3/2 
of ———. 
Kx 
6. Small Center of Pressure Travel. 
We have seen in previous articles, that 
the ordinary conventional wing has an 
unstable center of pressure travel. 
When the wing noses down, the center 
of pressure travels back and increases 
the nosing down tendency. When the 
wing noses up, the center of pressure 
travels forwards and increases the nos- 
ing up tendency. Hence from a stability 
point of view, it is desirable to. have 
as small a center of pressure travel as 
possible. By a slight turning up of the 
rear part of the airfoil it is even pos- 
sible to obtain a constant center of 
pressure. There is also another ad- 
vantage in a small center of pressure 
travel, and that from the structural 
point of view. When the center of pres- 
sure travels forward, it is the front 
spar that is bearing the major part of 
the wing load. When the center of 
pressure travels back, the rear spar has 
to withstand the greater strain. With 
a small c.p. movement the loads can be 
concentrated more on one spar, and the 
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wing made lighter accordingly 


7. Depth of Spar. If we take a flat 
ruler, and hold it flat, it is quite easily 
broken. The same ruler held on edg« 
will not be readily broken by the 
strongest fingers. A beam to be strong 
should be narrow and deep. From a 


structural point of view, therefore, that 
airfoil will be best, which allows of the 
design of deep spar, both 
rear. 

What is a Desirable Wing profile 

So many airfoils have been developed, 
tested and studied that it is impossible 
for us to consider even a small 
tion of them in detail. 

Speaking generally, an airfoil should 
have: 

1. A generally pleasing, stt 


tront 


propot 
prop 


1 
eamiine 


appearance, with no very abrupt 
changes of curvature anywhere, no 
gaps or breaks on upper or lower su 


Tace. 

2. A nicely rounded front nose, and 
a sharp trailing edge, or a trailing edg: 
coming to a rounded point of very small 
curvature. 

3. A maximum thickness at 
one-third of the chord from th« 
edge. 

4. Neither excessive upper camber 
since this may mean excessive drag with 
no compensating increase in lift. 

5. No excessive hollowing out of the 
under surface, since this may mean ex 
cessive drag not compensated for by the 
increase in lift, and also reduction of 
the spar depth available. 


6. No excessive camber below the 
chord line, since this will decrease the 


lift, even though minimum drag may 
be diminished thereby. 


These geometric considerations aré 
illustrated in Fig. 1. 
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Fig. 1. Desirable characteristics of 


Wing profiles. 


What Theory Teaches Us 
Profile 
In recent years, hydrodynamics, the 
theory of fluid flow has been very su 
cessfully applied to the study of the 
airfoil. It is impossible without an ex 
tensive knowledge of mathematics to 
appreciate this theory. It is, however 
possible to take the findings of modern 
theory, to see if it corresponds with 
common sense, and to use its 
for the appreciation of wing profiles 
The first thing that hydrodynamic 





results 


theory teaches us is that the charac 
teristics of an airfoil depend above al 
else on the mean camber line. The 


mean camber line is illustrated in Fig 
2. It is obtained by taking the mean of 


the ordinates of the and lowet 


surface of the airfoil 
n airfoil is defined by 


upper 
Che 
the 


iximum camber to chord 


ration 


Mear camber sine 
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Fig. 2. Showing mean camber line. 


\nother way, though only approxi 
mate of defining the mean camber is 
the mid-point the 

nber line to the trailing edge. The 

rle between this line and the chord 
may be termed the mean camber angle; 


to join on mean 


ingle 
the chord is defined as the line between 


leading edge and the 
It is illustrated in Fig. 3 


he extreme 
trailing edge 


ingle is generally denoted by the 


bol B (beta). 
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Fig. 3. Showing angle 8. 


We have seen previously that when 
chord is at zero the lift is 
essarily zero. The lift is zero, how- 
r, when the wind strikes the airfoil 


not 


g¢ this line from the trailing edge 
to the mid-point on the mean camber 


ne. This line may therefore be termed 


e line of no lift, and it makes an 

ngle 8 (beta) with the chord line. 
\s the mean camber increases, so 
es the value of the angle 8. This is 


ustrated in Fig. 4. For the 
double cambered profile shown in 
liagram, the angle 8 is evidently 
\nd when the chord line of the 

ble cambered surface is at zero, the 
ft is zero also. For the thin airfoil, of 
small mean camber 8 has a value of 
something like 4 degrees, and the lift 


symmet 


is zero when the chord is at —4 degrees 


iccordingly. For the thick, heavily cam 


bered airfoil, the angle B is 6 degrees 


nd the chord must be at -6 degrees 
efore the lift disappears. 
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Fig. 4. Showing increase in angle § 


with mean camber. 


[here is another very interesting fact 
) be learned from this Fig. 4, and that 
s that the lift curve of the airfoil when 





camber of 
of 





plotted against angle of incidence al- 


ways has approximately the same slope. 

If we know the value of this slope, 
we can calculate the lift coefficient for 
any angle of incidence. From wind tun- 
nel tests for wings of aspect ratio 6, 
it has been found that this slope is 
approximately .oo0184 Ky per degree. 

Suppose that we want to calculate the 
lift of an airfoil of camber angle 8 of 
6 degrees, when the angle of the chord 
is 4 degrees. The wing is then at 6+4 
degrees from the angle of no lift. The 
Ky is therefore 10 multipled by .o00184 
or 00184. 

The reader ask 
camber angle is related to the maximum 
lift coefficient. 


may how the mean 





Low mean Camber 
Thick airfoil with low mean 
camber. 


Fig. 5. 


All airfoils reach their maximum lift 
at approximately the same angle of 
incidence of the chord. But the thick 
heavily cambered wing started lifting 
at a bigger negative angle. The range 
of the angles from zero lift to maximum 
lift is therefore larger, and with the 
same slope, the maximum lift is larger. 

This camber angle 8 also serves to 
indicate the center of pressure motion. 

The position of the center of pres- 
given approximately by’ the 

B 1 
formula C.P. — + 
141 Ky 4 


sure is 


So the 


greater the value of § the greater is 
the travel of the center of pressure. 

The greater the mean camber and 
the greater the thickness of the wing, 
the greater also the minimum drag. 

We have to pay for increased lift, 
obtainable by greater mean camber, 
therefore by a greater movement of the 
center of pressure and by greater drag. 
Nevertheless the designer may select 
the wing of greater mean camber for 
other reasons, such as low landing speed 
and greater spar depth. 

There is one more point to make 
clear. The wing may have great thick- 
ness, yet low mean camber. This is il- 
lustrated in Fig. 5 where the wing has 
a convex camber on the lower surface, 
and a low mean camber, though it is 
very thick. 

Where a designer needs great spar 
depth, as at the root of an internally 
braced cantilever wing, it is possible 
to keep the mean camber within reason- 
able limits, yet to secure the spar depth 
by using a convex camber on the lower 
surface. This is a very useful aero- 
dynamic dodge. 

There is still 

[Continued on page 76) 
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AERIAL 


NAVIGATION 


by 


Cdr. Douglas G. 


“Perhaps the main consideration in 
air pilotage is to maintain direction; 
without a map-a desired direction can 
not be ascertained” (Manual of Air 
Pilotage.) 


HE literal meaning of topography 

is “the description of a place” and 

a map is merely a drawing illus- 
trating this description. Step by step, the 
amount of information that maps con- 
tain has been increased, until the mod- 
ern topographical map is a veritable en- 
cyclopedia of the district portrayed. 

The amount of information that can 
be compressed into any map depends 
largely on the perfection of the system 
of conventional signs employed, and al- 
so, of course, upon the size of the map 
with relation to area that it represents. 

It is obvious that the larger the scale, 
the more detailed is the information, 
and it is equally obvious that the larger 
the scale, the more cumbersome the 
map becomes. 

To quote Mr. Bradley Jones (a well 
known navigation authority): “All the 
area of maps fall under four headings 

-finding the distances between places, 
finding the direction of one place from 
another, finding the shape of a land- 
mark, and comparing the size of land- 
marks,” 

Unfortunately no maps are accurate, 
owing to the impossibility of represent- 
ing a round surface or a flat one, and 
it is equally impossible to produce a 
map that will fulfill all the four uses 
indicated above. 

Thus we have the Cadastral maps in 
large scales, showing the boundaries of 
properties and individual buildings, 
necessary for local administration, the 
management of estates and taxation, 
etc. At the other end of the list are the 
Atlas maps, in very small scales and 
giving only the principal ranges of 
hills, main stems of rivers, big towns 
and perhaps main lines of railways. 
They aim at representing on a single 
sheet, a whole country or continent. 

It is, however, the topographical map 
that is the basis of our aerial maps of 
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Sketch map from Schoutens “‘Journael” of 1588. 


today, and for the time being, at least, 
we may forget the other 57 varieties. 
At the time when old man “Mars” is 
being so roughly handled and when 
peace pacts are the order of the day, it 
may be interesting to note that War, 
more than any other single agency, has 
been responsible for the perfection of 
the modern topographical map. The 
Ordinance Survey of Great Britain 
owes its origin to the Highland Rising 
in 1745. The mapping of the Highlands 
and the military roads that the survey 
made possible, put an end forever to the 
Highland Forays. 

It was an error in a map that was 
the direct cause of the reverse at Cal- 
enso Natal during the Boer War, and 
that eventually led to a very thorough 


“survey of the whole of the Union of 


South Africa being undertaken. 

Let us get back to our aerial maps. 
As early as 1911, special aerial maps 
were prepared in both France and 
Great Britain. In France, by Service 
Geographique de l’Armee, and in Brit- 


ain by the War Office. At the meeting 
of the British Association, held in Ports- 
mouth, England, in 1911, there was an 
interesting discussion on aero maps and 
a strong divergence of opinion was 
manifested. The military flying men 
were not pleased with the special map, 
and declared a favor of the ordinary 
half-inch topographical maps which, 
though not perfect, were better than the 
aero maps. The civilian fliers com- 
plained that they needed something 
more simple and easy to read than the 
survey maps. In this connection it is 
interesting to note that the only com- 
petitor who did not get lost in the cir- 
cuit of Britain flight, in that year, was 
a French Naval Officer who flew over 
ground, with which he was quite un- 
acquainted, by the aid of a quarter inch 
map, and all the competitors who relied 
on route maps, specially prepared, came 
to grief. 

The special maps that had been pre- 
pared by the General Staffs were an 
honest attempt to depict the country as 
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it appears from above. The roads in 
this instance, were shown in white, but 
just before the Circuit Race the main 
roads in Britain, that had been exten 
sively tarred, were actually less con 
spicuous than the secondary roads 
That the ordinary topographical map 
contains a lot of detail that is unneces 
sary to the airman is granted, and also 
that a modified form of map is necessary 
for aerial purposes, but “the country as 
it appears from above” idea may be 
overdone. The Marine Chart doesn’t de 
pict the Coast as it is seen from the 
sea, but is a modified form of map, with 
particular conventional signs suitable 
to marine use. It is just as essential, 
in fact, in view of the paucity of 
trained aerial navigators that the air 
man should be able to read a map, as 
that the mariner should be able to read 
a chart. 

If the airman is lucky enough to re 
ceive his training in the fighting serv- 
ices, he will learn the art of map 
reading. There are a few, if any, com- 
mercial schools which devote requisite 
time to this phase of aerial navigation 

The candidate for a transport pilot’s 
license should have at least the same 
standard in this subject as is required 
from any commissioned officer in the 
Army or Navy. 

The maps that were used in the sea 
plane raid on Cuxhaven, Christmas, 
1914, were specially constructed under 
the supervision of Lieut. Erskine Child- 
ers, R.N.V.R., (author of “The Riddle 
of the Sands”) who had an intimate 
and first-hand knowledge of the Ger- 
man coast. These were not maps in the 
strict sense of the term, but were 
course charts that depicted various 
prominent objects that the flier should 
pass on his flight and they were actu- 
ally drawn on the chart in much the 
same way that our forbearers drew 
their bears and trees, etc., on their 
maps. (See accompanying sketch from 
Schouten’s Journal, 1588.) 

Courses were laid down so that all 
alterations, of course, took place near 
some of the prominent objects and the 
object was shown pictorially, out of all 
proportions to its relative size. 

While this method proved successful 
on a particular occasion, it can hardly 
be recommended for general use al- 
though it might be well to accentuate 
the characteristic shapes of road junc 
tions and crossings, etc. 

On ordinary survey maps, these 
shapes are generally masked by exag- 
gerated conventional width of roads. 
There has been much talk of a final 
international standard both for scales 
and conventional signs, but so far little 
has been accomplished, and the U-S. 
government, which is doing such yeo- 
man service in aerial mapping, was not 
represented at the last international 








This 


august body did decide on a scale and 


convention on Air Navigation. 


standard convention signs for what 
are known as International General 
Aeronautical Maps. These are on “Mer- 
cator Projection” on a scale of three 
centimeters to one degree of longitude. 
[he comment on these maps in the 
manual of Air Pilotage is significant: 
“The scale is too small for these maps 
to be used in the air but they are use- 
ful for reference.” 

Having mentioned Mercator’s Pro- 
jection, let us consider just exactly 
what it and other projections are. A 
gentleman called Gerhard Kramer 
published a map of the world on Mer- 
cator’s Projection, 1569. Practically all 
aerial maps in use at present, are on 
Mercator Projection, which represents 
the earth as though it were a cylinder, 
rather than a spheroid. 

To take an every day example—Were 
an attempt made to flatten the peel taken 
from half an orange, any marking on 
the outside of the peel would be dis- 
torted as the flattening process went on 
If, however, the peel were saw-toothed 
from the top (i. e. the pole) to the flat 
out, (i. e. the equator) it could be 
pressed flat without wrinkling. Imagine 
a section of the spheroid treated in the 
manner as shown above, we would have 
the original delineations shown, but due 
to the saw-teeth the proportion would 
be lost. The further toward the top of 
the orange peel, or the Earth’s pole, a 
feature was located, the more empha- 
sized would be the distortion. A lake 
situated at the Equator, not being sub- 
jected to the Easterly and Westerly pull 
or stretch would retain its original 


shape, while at a Latitude of 50° the 
lake would be stretched to nearly dou- 
ble its normal easterly and westerly 
dimension, and by virtue of retaining 
its northerly and southerly dimension, 
would be out of proportion. (Fig. 1). 





Fig. 1. 
Legend 

Circular portion—Original slope of spheroid. 

Unshaded portion—Cut out sections to leave 
saw teeth. 

Light shaded portion—Sections retained. 

Dark shaded portion—Elongation necessary to 
preserve original proportion. 

Should the meridians be stretched so 
as to keep pace with the parallels, the 
original proportions would remain. 
This is what occurs during the con- 
struction of a Mercator’s Chart. Each 


minute of latitude is lengthened a trifle, 





so as to maintain the original propor- 


tion of the chart. 
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AT LATITUDE 60N 


Fig. la. 
Relative areas on the sphere and mercator’s 
chart. 

In high latitudes the Mercator chart 
is not reliable as the distortion becomes 
excessive, and bearings taken will not 
plot correctly. All the Meridians on a 
Mercator Chart are parallel and cut the 
Equator at right angles. They all are 
true North and South while the paral- 
lels of Latitude are true East and West 
and cut the Meridians at right angles. 
The length of a degree of longitude on 
the spheroid grows smaller due to the 
convergence of the Meridians, but as all 
the Meridians on a Mercator chart are 
parallel, the length of a minute of 
Longitude must everywhere be the 
same. In the same proportion that the 
degrees of Longitude have been arti- 
ficially lengthened, beyond their true 
length, must the degrees of latitude be 
lengthened in each latitude. (Fig. 1a). 

Each minute is lengthened by an 
amount known as its Meridional Part. 
Referring to the lake we stretched east- 
erly, with the addition of the requisite 
M: dional Parts, we have restored its 
p! ortion but have nearly doubled its 
a uu. To compensate for this, it will 
h- noted that the Latitude scale on the 
( hart carries a constantly increasing 
value to the North; on a Chart where 
1° had a length of 1 inch at the Equa- 
tor, it would have a length of about 1.8 


, inches at 56° North Latitude. 


The gnomonic or Great Circle Pro- 
jection assures the observer to be at 
the center of the earth and lines are 
drawn from the observer through the 
different points on the surface until 
they reach plane X (Fig. 2), which 
[Continued on page 82] 
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Monthly Financial 
Review 


HE stock market for the past 

month has acted exactly as close 

market observers predicted that it 
would. It appears that it is very much 
easier after a panic to look back and 
discuss the warnings and suggest rem- 
edies for the future than it is to ac- 
complish the same most desirable thing 
before the disaster. What happens, of 
course, each time is that the warnings 
are there just as prominently as they 
ever were before, but the mob enthusi- 
asm, fastened on to people’s judgment 
and imagination like a leech, blots out 
these valuable warnings. This was true 
in the panic of the past month, but only 
a few had the perspicacity and the 
courage to stand out against the mob 
and they were doomed to be called 
fools and traitors to the country’s pros- 
perity by the unheeding masses. 

The strange thing is that since the 
break, everybody is in accord as to 
what the future course for the next six 
months or so will be. On November 13, 
the stock price averages, compiled by 
the New York Herald Tribune, stood 
at 155.6, the low for the year. By No- 
vember 21 the sharp recovery which 
had been predicted had taken place and 
averages stood at 172. In other words, 
the panic was over and the period of 
dullness had set in. In the month since 
November 21, these same averages 
have been as high as 176.5 and as low 
as 170.7, and on December 18 they stood 
2, exactly where they had been on 
November 21. 





Meanwhile, volume of sales, always 
an important indicator of the trend of 
the market and public participation, has 
declined until the trading on December 
18 totaled only 2,277,000 shares, a low 
mark since last June. There does not 
seem to be any disposition on the part 
of those professionals, who might really 
influence the trend, to do more than sit 
on the side lines. Most of the selling 
has undoubtedly been for purposes of 
establishing income tax losses and most 
of the buying from investors with spare 
cash who occasionally feel that the 
standard issues have reached bottom 
levels. This backing and filling con- 


by 
J. Allen Grover 


Pynchon & Co. 


tinued until well after the first of the 
year. When the Spring demand begins 
to assert itself, there may be some re- 
sumption of public enthusiasm for a 
rising market, but the leading business 
executives and economists of the coun- 
try, who have ventured an opinion, seem 
to agree that it will be June or there- 
abouts before a complete return to 
normal can be hoped for. 

For the man with surplus money at 
the present time, there are many tempt- 
ing purchases, but we would be inclined 
to advise a position of extreme caution. 
In the writer’s opinion, it is better to 
buy stocks a few points higher than at 
present levels but with sound assur- 
ances from fundamental indicators that 
they are on the upturn, than to pay 
what are now considered rock-bottom 
prices and then possibly see them sell 
lower or remain stationary for months 
longer. 

The aviation stocks have staged less 
of a recovery than other industrial is- 
sues, which is perfectly natural, con- 
sidering that most people have been 
looking out for dividend-paying secur- 
ities yielding a fair return on the in- 
vestment. Very few aviation stocks can 
come in this category as they are all 
frankly speculative. Aviation stocks 
declined before the big break came in 





THE INVESTOR 

With aviation stocks chang- 
ing position rapidly in an indus- 
try complicated by swift 
growths and rapid amalgama- 
tions, the opportunities for both 
wise and unwise investment are 
large. It is only on the basis of 
accurate and newest informa- 
tion that proper judgment of 
value may be achieved. 

In order to service those 
readers who are interested in 
investment possibilities AERO- 
NAUTICS will secure the best 
available information on all 
current investment possibilities 
on request. Queries should be 
addressed to Aeronautics Advisory 
Investment Service. 











the market as over-production made 
itself evident there before it did else- 
where. The decline on the whole was 
no more severe than on any other spec- 
ulative stocks, but the recovery so far 
has been slower. When the turn once 
comes, however, aviation stocks being 
extremely sensitive will surely feel the 
constructive influence more pronounced- 
ly than other issues. For the speculator 
with some knowledge of the intrinsic 
merit of the companies, or with good 
advice from his banker or broker, there 
lcoms a great opportunity to make 
money on the constructive side in avia- 
tion securities within the next year. 

New Companies—There have been no 
new aviation companies of any im 
portance formed during the past month 

Aviation Finance—The Glenn A 
Martin Company’s first public financ- 
ing is being undertaken by a syndicate 
headed by Otis & Co., of New York, 
who are offering $3,000,000 five year 
6% Convertible Notes at 97. 

Earnings Reported—The Curtiss 
Aeroplane & Motor Company reports 
for the first nine months of 1929 that 
they earned $3.93 on the common stock, 
against $2.08 for the same period of 
1928. 

The Bendix Aviation Corporaiion for 
the nine months ended September 30, 
1929, reports earnings of $3.26 per 
share. 

Irving Air Chute Company for the 
ten months ended October 31 reports 
earnings of $2.04, which includes earn 
ings from British properties for the first 
six months of the year only. 

Official estimate has been made by 
the Western Air Express giving their 
approximate 1929 figure as $7 per 
share. 

The Aviation Corporation of Dela- 
ware reports that for the nine months 
ended September 30th they showed 
earnings of 14c a share on the common 
stock. 

United Aircraft & Transport Corpo- 
ration has officially estimated their net 
income for the fourth quarter to be 
equal to $1.53 a share, which would 
bring their total 1929 earnings to $5.27 
a share on the common stock. 
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‘low are some of the replies evoked by 
editorial, “Developing a Cream Mar- 


which advocated aviation training 


orsities and colleges, appearing in the 
ry issue of AERONAUTICS. 


yuquerque, N Mex., Dec. 20, 1920.— 
informed by Dean R. S. Rockwood, 
1e College of Engineering, that it 
d not be a difficult matter for us to 
lish a flying school in cooperation 
the Albuquerque Airport Company, 
have several times urged such a con- 
m with the University. It would be 
sary for us to work out the details 
rangements, but I do not think there 


s any doubt but that it could be done. 


In 
have 


tted 


regard to the courses which would 
to be given, Professor Baker is well 
for the ground courses in aeronaut- 


s, and I believe we could, with very 


little 


expense, provide an excellent ground 
} 


school for aviation at the University. Per- 
sonally, I am heartily in favor of this 
program and should be glad to have any 


furth 


we 


er suggestions from you as to how 
1ay best proceed to the establishment 


this flying school. 


J. F. ZIMMERMAN, PRESIDENT 


—THE UNIVERSITY OF NEW MEXICO 


ng 








stude 


r, Del., Dec. 9 —lf you are advocat- 
flight training courses at college, 


h are not compulsory, I think the idea 


meet with more favor than if all 

nts are required to take the course. 

C. DOUGLASS BUCK, GOVERNOR 
—STATE OF DELAWARE 


Fe, N. M., Dec. 10.—I agree with 


that all states should do what they 


+ 


e 


to promote commercial aviation. 


R. C. DILLON, GOVERNOR 
—STATE OF NEW MEXICO 


W ashington, D. C., Dec. 17, 1929.—I be- 


that it is quite possible and certainly 


lesirable for some universities to do this 


ery 
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thing but I am afraid it is not pos- 
on a wholesale scale: certain schools 
) situated that they can do this both 


raphically and financially but the ma- 


f them I am afraid would have to 
upon another method. 
VIN J. MAAS, REPRESENTATIVE 


—CONGRESS OF THE UNITED STATES 









lumbus, Ohio, Dec. 18, 1929.—Gov- 


Myers Y. Cooper has referred to me 
letter of ‘Dece nber 6th enclosing 
relative to providing 

with a view to 
t for owner-pilot 





tl 








ecuring a state 
ng of pilots at 
ity in Ohio. 
DIRECTOR 
S, STATE OF OHIO 


—It seems to me 
flight training 
in the curricula 
should not want 
and thus ap- 
on our own 
courses. 





Possibly there might be arguments in 
favor of scientific courses having a rela- 
tionship to aeronautics which would not 
apply with equal force to courses looking 
to the training of pilots 

I am not expressing opposition to what 
you propose, but there is some doubt about 
it in my mind. 

WALTER J. KOHLER, GOVERNOR 
—STATE OF WISCONSIN 


Lincoln, Nebr., ’ Dec. 12.—I of course am 
deeply interested in aviation. I venture the 
suggestion that there may be danger of 
plunging in too suddenly and too deeply. 
The ambitious program you outline may 
possibly be excessive in its enthusiasm. 
While transportation and travel by air will 
cut a big figure in the near future, to my 
mind it has its limitations by reason both of 
high cost and dangers yet to be overcome. 
[I feel that a word of caution is well 
timed. 

I commend your efforts in working for 
the development of aviation. 

ARTHUR J. WEAVER, GOVERNOR 
—STATE OF NEBRASKA 

Salt Lake City, Utah, December 21, 
1929.—The thought occurred to me as I 
read this that perhaps there is not enough 
demand at present for aviators to make 
such a course of training advisable. 

GEORGE H. DERN, GOVERNOR 
—STATE OF UTAH 


Lansing, Mich., Dec. 18, 1929—While I 
am interested in the promotion of trans- 
portation by air as fast as the public is 
ready to avail itself of that means of trans- 
portation, I would hesitate to go on record 
in favor of having all colleges and uni- 
versities establish a training course at their 
institutions. 

My opinion would be that the matter of 
establishing training courses at colleges 
and universities is one that can be better 
determined by the faculty and the govern- 
ing boards of the different colleges and 
universities. 

The growth of air trans portation and all 
matters pertaining to aeronautics should 
not be pushed beyond the point where the 
public is willing to accept it. 

FRED W. GREEN, GOVERNOR 
—STATE OF MICHIGAN 


Little Rock, Ark., Dec. 12—I am not 
familiar enough with this question to voice 
an opinion as to its exact value in the im- 
mediate future. My general opinion, how- 
ever, would be that it is only a a question of 
time until the study of aeronautics will be 
embraced in the various college curricu- 
lums. Only a few years ago past it was 
thought inconsistent to teach motor me- 
chanics in the various institutions of learn- 
ing, but today these courses are offered in 
most of the iarger high schools. The value 
of aviation is quite apparent, and as it ad- 
vances in the various sections of the coun- 
try so will its importance be realized and 
its consequent adoption in the various 
schools and universities would subsquently 
follow. 

From a military viewpoint, I am of the 
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AERONAUTICS presents here the informal opinions of vital 
men, believing that in a rapidly changing industry, these are 
of great value in estimating the direction aviation will take. 
These are selected primarily for value in thought or opinion. 








opinion that aeronautics is of primary im- 
portance. It is not the dreamer who sees 
in the distant future hordes of planes, and 
future warfare will be mainly under the 
water and above the ground. Prepared- 
ness is the cheapest peace. Commercial 
aviation is now recognized as an indis- 
pensable unit in our business life. 

The value of rapid mail transit is es- 
tablished, and I predict within the next 
few years all cities will be ably served by 
mail and express routes delivered through 


the air. 
HARVEY PARNELL, GOVERNOR 
STATE OF ARKANSAS 
Oakland, California, November 2, 1929. 
—Refer to your November issue: The 


premises of Leo T. Parker’s article on em- 
ployer’s liability are as out of date as 
Seana of General Mitchell’s article. 


Contrariwise, war is gone as definitely 


as the entertainment-for-spectators phase 
of aviation. 
JACK CHIPPING 
Troy, Ohio, December 20, 1929.—After 


reading your most capable article, “Aero- 
nautics—Where is the Industry Heading,” 
in your December issue, and after trying 
to convince the general public that flying, 
after all, is not so difficult, I come upon 
the following statements which appear on 
Page 31 in your January issue. 

“Medicine has ever kept abreast of man’s 
activities, successfully coping with the 
problems present, and now the airplane 
presents a field of unusual demands, re- 
quiring the most extensive application of 
its art in increasing the safety factor. The 
human organism must be generously en- 


dowed with a finely balanced nervous 
equipment to surmount the stresses of 
rarefied air and barometric pressure. 


Latent defects of the apparently normal 
will be brought to the fore and gravity 
will rule, resulting in death and great 
monetary loss. 

A searching psycho-analysis (My Gawd) 
must be made to determine the trends and 
potentialities and any hidden defects, 
either inherited or acquired, that may be- 
come magnified and motivate conduct 
from the insidious fatigue experienced in 
rarefied air. Fainting, dizziness, acute 
mania, and even epilepsy may first become 
manifest in the air. Reactions both mus- 
cular and visual, must be automatic to sur- 
roundings, supported by a resolute judg- 
ment and decision. Delayed reactions 
mean disaster in aviation. The tempera- 
ment should be cheerful (!), stable, and 
self-reliant; the volition, energetic and 
controlled with a good tenacity of pur- 
pose. A keen desire to fly is the prime 
requisite. 

(The parenthesis and italics are mine.) 


Of course, the gentleman is writing 
about physical requirements for navy 
pilots, but your magazine is supposed to 


reach the general public, and I am quite 
sure that any poor devil who had hopes 
of flying before he reads the above, will 
certainly decide to become a shoe sales- 
man after reading it. 





My constructive criticism is that we are 
not misleading the public in telling them 
that ordinary flying is easy. 

ROBERT E. LEES, SALES MANAGER 
—THE WACO AIRCRAFT COMPANY 


Los Angeles, Calif., Nov. 21, 1929.— 
Permission is herewith asked of the Edi- 
tors of AERONAUTICS for the use of the ap- 
pealing bit of verse entitled “Starbound” 
by Bessie Rainer Ford which appeared in 
the November issue, if they hold the copy- 
right, or the address of the author if she 
retains the rights. 

Upon my suggestion, Eme ’le’-California 
Composer, has set the word-picture to 
music, and the manuscript has been sub- 
mitted to Galli-Curci through her manage- 
ment asking her use of it as an encore 
number in her Los Angeles Concert sched- 
uled for December 3, providing permis- 
sion for the use of words is received prior 
to that date. Inasmuch as Los Angeles is 
an air-minded town—at least according to 
the full-page advertisement of the Los 
Angeles Chamber of Commerce appearing 
in the November issue as well—the song 
should “go over” as Eme’le’ has given it a 
melodic ethereality expressive of the lines. 

Eme ’le’ is a personal friend of Charles 
Wakefield Cadman, the well known Cali- 
fornia Composer, who extends her the 
privilege of reference as patron. Cadman 
will know Eme ‘le’ as Eme ‘le’ Wendell, 
Eme ’le’ being her professional pseudonym 
recently established for purposes of her 
song publications, as in this instance. 


Permit me to express my admiration of 
the achievement of the Art Director of 
AEronautTics. Although not technically 
interested I enjoy the visual vitality of 
AERONAUTICS for its atmospheric amiabil- 
ity and its air-i-ness of lay-out exception- 
ally expressive of its content. As in this 
case I bought the magazine for the com- 
pelling cover, finding the choice poem which 
has prompted this communication. 

HELPH 
STUDIO OF THE SUNRISE SKYLINE 


543 SOUTH VIRGIL AVENUE, 
LOS ANGELES, CALIF. 


Bismarck, N. D., Nov. 23, 1929.—We 
have your article “Where Is the Industry 
Heading” by William B. Ziff 

To one of buying class, it is so obvious 
what is wrong that it seems ridiculous why 
some people can’t see it. 

Did the manufacturers expect to keep 
on selling planes for $3,000.00 after all the 
buyers are supplied who can go out and 
make money with ’°em? Where do they 
expect to get purchasers for little planes 
like the “Avian,” DH Moth, Great. Lakes, 
Trainer, etc., at $4,000.00 to $4,999.99? The 
prices are outrageous when one can buy a 
real car with 4 wheels and everything up to 
snuff for $2,000.00 (not $1,999.99). Just as 
S. Q. Noel says “cut the prices in half’ 
and you'll see some airplane business, and 
the manufacturers will make good profits 
too. We'd all like to have new production 
motors too—we barnstormers—but we 
can’t pay $1,999.99 for them. 


The manufacturers of both planes and 
motors have got to “get down to earth” 
with their prices or there won't be any 
early recovery. 

I’ve been selling planes for eight years. 

F. B, IRVINE, MGR. 
—N. W. AIRCRAFT CO. 





Kansas City, Missouri, November 21, 
1929.—Is it the policy of AERONAUTICS to 
be constructive or a destructive magazine? 
I do not believe there is any question but 
that you are constructive at heart, but | 
really believe that the article to appear in 
the December issue “Where the Industry 
is Heading” by William B. Ziff, is cer- 
tainly destructive in print. 

While you state that you diverge from 
the views of James Fitzpatrick, Vice- 
President of the Haskelite Corporation, 
in one point, it seems to me that you do 
in two. The first being, that you would 
like to have more talk of depression and 
second being that you do not agree with 
him in that we need more constructive 
publicity. 

There is no question but that the Avia- 
tion Industry is basic and economically 
sound and that also there is no question but 
that this industry is going to expand. If 
AERONAUTICS did not concur with this 
opinion you would certainly discontinue 
your magazine at once, yet in spite of the 
fact that you are one of the leading Aero- 
nautical magazines, you will print an ar- 
ticle that would scare any layman from 
buying an airplane or from investing any 
of his time and his money in this industry. 


That Aviation is not booming, is per- 
fectly clear and there are several reasons 
for this condition. This is not the time 
of year that we can expect any large num- 
ber of airplanes to be ordered. The 
method of constructing airplanes and also 
the present sales methods are far from 
perfect. There have been any number of 
poorly organized, fruitless air shows and 
I believe we have already learned the les- 
son from these. But fundamentally and 
basicly the industry is on a sound basis. 


If the lack of confidence in Aviation and 
its various phases is alarming, as you state 
in your article, do you think this article 
will in any way help the situation, or will 
the person reading this article be more 
alarmed after reading it than he was 
hefore. 

It is a good move on your part to bring 
an article such as this is before the in- 
dustry, but I fail to see any good results 
that can be obtained by bringing an ar- 
ticle like this in front of the general 
public. We have made our mistakes and 
they should be corrected. Let’s get to- 
gether and correct them. The public can- 
not help us in this matter. 

Good constructive articles are always 
worth while, but I fail to find anything 
constructive for the laymen in the article 
which you will publish in December. 

Why not put the paragraph in which 
AERONAUTICS states they believe with Mr. 
Vaughn that 150,000 airplanes will be in 
United States by 1034, as a beginning or 
second paragraph in this article instead 
ot burying it near the end. 

W. H. DIXON 
S. AIRCRAFT ENGINEERING INC. 


lt: SCHOOL, 
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OF THE 


MONTE 


AERONAUTICS will be privileged to give 
information concerning books and publica- 
tions relative to any phase of aviation on 


HE Aircraft 
edition, by Fred H. Colvin an 
Henry F. Colvit Publish I 
McGraw-Hill Book Company Ne 


York. Priced at $5.00. 


Because the aeronautical industt1 
has made such great strides forwar 
in the past few years, as to make 


much in the first editions of The Ait 
craft Handbook obsolete, the authors 
collaborated upon this, fourth, edition 
changing a great deal of each chapter 
on engines so as to conform with later 


developments in design, manufacturs 


and maintenance. Some of the 


Nome 
oines 
€ l 





specified in the earlier editions are 
omitted and others added, making the 
volume thoroughly up-to-date. How 
ever, some of the old standbys, such 
as the Curtiss OX-5 engine and the 
Hisso, are still given att a 





though they are out of producti 


Additional matter on construct 
and materials has been added, giving 
these chapters a completeness that the 


formerly lacked. Again, the chapter on 
“Trouble Shooting for Airplane En 


gines” is one of the highlights of tl 
book carrying as it does practical in 


motors 


formation of servicing various 
All in all, we believe the be 


ing as it does in detail 


0k, treat 


problems that 
| t 


arise in the repair, building and main 
tenance of aircraft is well worth whil 
and a valuable addition to the mani 


facturer’s and mechanic’s library. 
PPORTUNITIES in Aviation 
by Walter Hinton, presidet 
the Aviation Institut 
Published by the W. W. Norton & 
Company, Inc., New York. 
With the adventure-minde 
of the world turning to avi 
last frontier, this book comes to fill a 
timely and very practical need 
Mr. Hinton- 


as president of the Aviation Institute 


abreast of the industry 


—knows the questions in the minds 
the men who desire t 
tion industry and answers them with 


» vet 
a 


specific figures and definite facts 

This book answers such questions as 
“How can I get into aviation?” “What 
are the jobs?” “How should I go about 


it to get such work?” 
learn to fly?” 
business end of fl; 
pay may I expect?” 
However, 
entirely to the youth whose ambitions 
are “up in the air,” there is sufficient 
datum given so as to gi 
turers in other lines ideas that will 
them in participating in some phase of 


“How can I learn the 





the book is not given 


manufac 





Handbook, fourth 


request. 


he aviation industry. For instance, 
there are listed 53 subsidiary or con 
tributing industries in the manufacture 


handling of a single plane. These 


] 


xtend from seed—grass, for airports 
to glue and cement, for the building 
the plane 

We can recommend this book to all 


rsons contemplating going into avia 


as a 


career. 
Men and 


1 


editor 


IR Wings, by Lloyd 


of Airway Age, 
Published 


LWeorge, 


and James Gilman. 


the Robert M. McBride & Company, 
New York. Priced at $3.50. 
This book might be termed a com 
nrehensive *xtbook for tt I ] 
rehensive textbook tor the Doy. t 


flying from the 


uns a survey 





ginning of aeronautics to the present, 

vith excellent chapters on Aircraft in 

he World War and Lighter-than-Air 
ft 

Not intended t be technical, this 
k is well worth while from the 
’s standpoint and can be recom 


nended as such. 


OW To Fly, The 
Problems, by Barrett 
Studley, U. S. N. Published by 


uny, New York 


Pilot and His 


Lieut. 








wrote “Practical 


ll! g” is the author of “How 





Fly.” The same attention to detail 
t characterized his first book is 


the fundamental principles of 
it will find much 
teresting information 
Lieut 


you how to fly, saying, 


kn WU 
I valuable and in 
in this book. Of 
not teach 
“It has been 
very little 
g¢ to drive a motor 

Anyone making such a statement 
hardly have piloted a plane him- 
self.” However, he does offer informa- 


- to 1 . 
ourse Studley does 


learning to fly is 





1 
lan iearni 





on on how to go about learning to fly. 
Lieut. Studley is an 
Flight School of the Navy Air Station 
at Pensacola, Fla., and in this book he 


instructor in the 


handles his subject with the authority 
with which he is qualified 

Especially good in his chapter on 
“Why an Airplane Flies. 
such detail that the ordinary person 
should have no difficulty in understand 


It goes into 


ing the basic problems of the airman 


EATHER and 
Ienar E. Elm, 
serve, U. S. A. 
lished by The David 
Philadelphia. 
As long as fogs and rain and snow 


Why, by Capt 
\ir Corps Re 

(Rtd.) Pub 
McKay Company. 


are a handicap to flying, so long will 
books on the weather and meteorology 
be of interest to people associated with 
the aeronautical either as 
pilots or passengers. 

From the standpoint of 
training was not directed to the tech- 
nicalities of meteorology, this volume 
will probably be of much value, being 
a simple account of the fundamentals 
of weather. 

Capt. Elm begins his book with a 
chapter entitled “The Atmosphere and 
the Wind,” which i 
troduction to his subject and a guide 


industry 


those whose 


serves aS an in- 


to later chapters on the various phases 
of weather. His last on 
“Weather Forecasting” 
explanation ¢ 


chapter 
contains an 
the 
the 


f weather maps and 


current methods of predicting 


weather. 


HE Navigation of 
Lieut. Logan C. Ramsey, U. S. N 
Published by The Ronald Press 
Company, New York. Priced at $4.50. 

This volume practical 
fashion the three divisions of naviga- 
tion: piloting, reckoning and 
aerial astronomy. Although dead reck- 
done without 
injury to the other two divisions of 
aerial navigation. 

Lieut. Ramsey’s grasp of his subject 
having instituted 
and been officer in charge vf the sec- 
tion of aerial navigation, hydrographic 
office, of the Navy. 


Aircraft, by 


covers in 


dead 


oning is stressed, it is 


is unquestioned, he 
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Meeting Government Requirements 
for Accurate Weather Knowledge 


/VCos 
Vialze)@) hele en 
INSTRUMENTS 


or 
CS: \ 


AIRPORTS 





“ALL airports, whatever their size, should be 
pam to furnish information about the 
weather.” 


This is a familiar statement to airport owners and 
managers, taken from the Department of Com- 
merce bulletin “Notes on Airport Management” 
and part of an article saying that minimum in- 
formation should include the wind velocity, tem- 
perature and barometric pressure. Records of 
humidity, maximum and minimum temperatures, 
and rainfall are given as desirable. 


TYCOS Instruments for airports fulfill these re- 
quirements. Seventy-eight years’ experience manu- 
facturing fine instruments has given Taylor In- 





strument Companies an enviable reputation for 
high grade products. TYCOS weather instru- 
ments are used by the U. S. Weather Bureau, U. S. 
Navy, U. S. Army Air Corps, and leading airports. 
TYCOS weather instruments are made of the finest 
material, built by skilled mechanics, and tested and 
retested to insure their accuracy. 


Write for our booklet, “TYCOS Meteorological 
Instruments for Airports,” which has been pre- 
pared by our aeronautical engineers and prescribes 
the proper instruments for every size airport. 


For pilots and airplane manufacturers is our com- 
plete catalog of TYCOS Instruments for Aviation. 
Write for a copy. 


Taylor /nstrument Companies 


ROCHESTER, N. Y.,. U. S. A. 


CANADIAN PLANT 
TYCOS BUILDING 
TORONTO 


MANUFACTURING DISTRIBUTORS 
IN GREAT BRITAIN 
SHORT & MASON .LTD., LONDON 


























A digest of the important information and developments 
of the month, compiled each issue for the busy executive 


with vital information classified and quickly accessible. 





ag 


Following the installation of various 
types of test runways at the St. Louis 
Municipal Airport, B. Russell Shaw Co., 
Inc., are now preparing a plan for the 
entire development of the port, includ- 
ing a double system of runways for each 
wind direction as well as a budget for 
the expenditure of the balance of a 


$2,000,000 bond issue. 





Fairfax Airport, Kansas City, won the 
honor of being the first airport in the 
United States to get to the dividend 
paying class when its directors approved 
a policy of paying 25 cents a share, 
payable March 30 to stockholders of 
record March 15. 


A hotel for the Albany Airport is 
planned by Doyle Brothers. The hos- 
telry will be of Spanish architecture 
and will have 25 rooms. Provisions for 
50 more are incorporated in the plans. 


The Austin Co. of California has been 
retained by General Aviation Corp., 
Ltd., to make a survey at Mission Air- 
port, San Gabriel, Cal., preliminary to 
a $1,000,000 development there. 


Plans for the use of Hog Island, 
Philadelphia, as a combined air, 


near 
water 


and rail terminal for Philadelphia, are 
being considered by the United States 
Shipping Board. 

Plans are being made by the Aero- 


nautics Branch of the Department of 
Commerce for the inspection of aircraft 
repair stations. 


An airport, 800 yards square, has been 
established at Moose Jaw, Saskatche- 
wan. 


AIR MAIL 





Air mail carried in November, 1929, 
showed a gain of 198,696 pounds over 
the same month in 1928. The total for 
last year was 623,161 pounds, 78,464 
pounds less than for October. 


A new southern transcontinental sys- 
tem of air mail lines and a new air mail 
line between St. Louis and New York, 
via Pittsburgh and Philadelphia, have 
been approved. 


An experimental air mail service be- 
tween Montreal and St. John, via Que- 
bec and Moncton has been established 
by the Canadian postmaster general. 


Four thousand tons of air mail wer: 
carried 
estimates. 


last year, 3oeing System 





Ze ae i Ava; 


Lieut. Harold C. King, formerly aerial 
machine gunner of the U. S. Air Corps, 
has been appointed sales manager of 
A. F. Stoeger, Inc., arms and ammuni- 
tion specialists. 





Capt. Lowell H. Smith, Army Air 
Corps, has been awarded the Dis- 
tinguished Flying Cross for meritorious 
work as leader of the around-the-world 
flight in 1924, 


=DISTRIBUTORSZ 


Schlee-Brock Aircraft Corp., Detroit, 
has been appointed distributors for the 
Inland Sport Monoplanes in Michigan, 
Indiana, Illinois, Minnesota and Wis- 
consin. 





A permanent display of aircraft has 
been installed by Curtiss-Wright Flying 
Service in their office building at 1338 
S. Michigan Ave., Chicago. 


George B. Coles of Buenos Aires has 
been named to handle the distribution 
of Barling planes in South America. 





The Deutsche Luft Hansa and 


the 
Deutsche Fultograph Gesellschaft 
recently cooperated in transmitting pic- 
tures from the Berlin radio sending 
station to an airplane in flight. Prac- 
tical use of the experiments is seen in 
the sending of weather maps to planes 
en route. 


Guatemala has established a civil avia- 
tion department, to be a_ part of the 
ministry of public works. It is expected 
to harmonize and coordinate the ac- 
tivities, plans and services of the vari- 
ous aeronautical organizations. 


The Australian Aerial Services, Ltd. 
and the Commonwealth Railways are 
completing arrangements for a com- 
bined air-rail service from Sydney to 
Perth, Australia. The journey of 2,187 
miles will take 35 hours. 


Contract for carrying air mail be- 
tween Guatemala City and Flores, cen- 
ter of the chicle producing territory of 
northern Guatemala, has been granted 
to the Pickwick Latin American air- 
ways 


Compania Colombiana de Rutas 
Aereas, S. A., has been organized to 
operate commercial airplanes and sea- 
planes throughout the country. 








Co i. BB. 
Air- 


director, declared 


‘Gliding leads to flying,” 
Brittin, president of the Northwest 


ways and N. G. A. 
in an appeal to the aircraft industry to 
suppdrt glider activity. “An army of 
glider enthusiasts would be an army of 
aviation enthusiasts,” he continued. 
“And an army of aviation enthusiasts 
would constitute a tremendous potential 
market for airplanes—a market which 


is today needed by the American air- 
craft industry.” 
The Rbhoen - Rossitten - Gesellschaft, 


leading gliding club of Germany, re- 
cently fitted a tail-less glider with an 
8-10 h.p. motor and a pusher propeller. 
The resultant plane proved a good 
climber and attained a speed of 120 km. 
per hour at 1,000 feet. 


Thirty thousand spectators attended 
the Detroit Glider Carnival when fifteen 
motorless ships, piloted by young flyers 
from the University of Michigan and 
other schools, competed for trophies of- 
fered by the National Glider Associa- 
tion. 


Forty-three glider clubs are reported 
in process of formation throughout the 
United States. Two new clubs were 
added to the N. G. A. roster when ap- 
plications were received from Mt. 
Clemens, Mich., and Fernandina, Fla. 


=I NVENTIONS=— 


A_ specially constructed wind-tunnel 
has been put in operation by the Tubular 
Aircraft Corp. The tunnel is of the free 
type, two foot, and works at a speed 
of 45 m.p.h., which speed will be in- 
creased to 110 m.p.h. shortly. 





The Notrus Hangar, erected at the 
plant of the Great Lakes Aircraft Corp. 
at Cleveland, withstood a snow test of 


30 pounds per square foot and a wind 
test of 90 miles per hour. 
is arch-shaped, 
high. 


The hangar 


being 76’ wide and 27’ 


=1EGISLATIVE= 


Representative McLeod of Detroit 
has presented three measures to the 
house, all looking toward the advance- 
ment of aviation in the United States. 
The measures are (1) H. R. 6616, pro- 
viding for the establishment of a depart- 
ment of aeronautics; (2) H. R. 6609, 
providing for a $100,000,000 revolving 
fund to be loaned airplane manufac- 
turers and the promotors of air lines, 
and (3) H. Res. 82, providing for the 
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Use of the Gosport communication system 
enables an instructor to direct a student's 
training while in flight. 





In all acrobatic flying at the Spartan 


ret training at the Spartan 
School of Aeronautics introduces 
the student-pilot to every form of 
flight he will experience as a com- 
mercial pilot. First he learns the sim- 
pler maneuvers and masters landings 
in a dual-control training plane 
equipped with the Gosport system of 
communication between instructor 
and student. Steadily he progresses 
A Spartan training plane, photographed to solo cross-country work, cabin 
from a companion craft, during formation plane flying, solo flying ina high- 

cross-country flight training. speed bi-plane, acrobatics and finally, 
night flying. 

The Spartan School of Aeronau- 
tics is one of few in America licensed 
by the Department of Commerce as 
Transport Ground and Flying school. 
This requires that all instructors and 
all training planes be Government- 
licensed and that every Spartan 
course of instruction measure up to 
Government standards. 


COURSES— Spartan offers three 
courses qualifying graduates for li- 
Students in advanced classes get valuable cense examinations in the following 


| SPARTAN SCHOOL 





school cabin transport. 
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| SPARTAN TRAINING SPECIALIZES 
wr auaie Ganda ac ee” | IN EVERY FORM OF FLYING « « « 


grades: Private, Limited Commercial 
or Transport Pilot. Each course in- 
cludes technical, theoretical and busi- 
ness subjects. 


Two other special courses qualify 
graduates as expert Mechanics o1 
Welders. 


EMPLOYMENT SERVICE—Spartan 
operates an employment service for 
students. Openings are investigated 
and expert assistance is given the 
qualified graduate in making a pro- 
fessional connection. 


FREE AIR TRANSPORTATION—South- 
west Air Fast Express operates tri- 
motored Ford planes to Tulsa from 
St. Louis, Kansas City and Springfield, 
Missouri; Oklahoma City, Oklahoma; 
Dallas, Fort Worth, Wichita Falls and 
Sweetwater, Texas. Spartan will pay 
the air fare to Tulsa from any of these 
cities for those enrolling in the Trans- 
port or Limited Commercial course, or 
half the air fare for those enrolling in 
the Private Pilot or Mechanic's course. 


OF AERONAUTICS 


TULSA, OKLAHOMA 


MAIL THIS COUPON 


SPARTAN SCHOOL OF AERONAUTICS, TULSA, OKLAHOMA, 
Gentlemen: Please send me literature or information on subjects checked below: 


C7] Illustrated booklet describ- [] How | may make use of C7 Particulars concerning your 





ing all Spartan courses. the Spartan extended offer to pay my air trans- 
tuition payment plan. portation fare to Tulsa. 
NAME GE -_ 





Spartan C-3-165, powered with the Wright ADDRESS — —SEPART MENT 
‘ F TEGHNOLO 


“Whirlwind Five,” one of the types of 
training planes used by Spartan. CITY sinddaidnninebiountial 





A 
BUFFALO PUBLIC or 


SS =e 





52 
establishment of a standing committee 
of aeronautics of 17 members. 


Denial that the Department of Com- 
merce proposes a change in policy on 
regulations that would unfavorably af 
fect the further use of OX-5 engines 
a telegram from Clarence 


was made in 
M. Young. 





A: Wittnauer Co. points out that 
“every record-breaking aviation feat, of 
this year, such as Williams and Yancey’s 
flight from Old Orchard to Rome, the 
flight of the Graf Zeppelin around the 
world, of Assolant, Lotti and Lefevre 
from Old Orchard to Paris, the trip t 
Jiminez and Iglesias from Seville to 
Bahia, and the endurance flight of Miss 
Elinor Smith were accomplished witl 
Longines timing equipment exclusively.’ 
Cdr. Byrd’s timing equipment also is 
Longines. 


Exports of aircraft from the United 
States for the first ten months 
showed an increase of $3,016,602 
the full year of 1928. Export of 
engines showed an increase of $556,272 
for the same period, while airc 





except tires, increased $524,300. 
total exports of aircraft for the te 
months amounted to $4,775,235. Mexi 
was the leading buyer with planes cost 
ing $1,504,001. 

A “fly-it-yourself” service with in 


struction features on three different 
types of planes has been announced by 
the Schlee-Brock Aircraft Corp. of De 
troit. The service will be available to 
pilots in Detroit, Minneapolis, St. Paul 
and Duluth. 


One of the most elaborate three-day 
reunions in the history of the American 
Legion is planned by the Aviation Post, 
Chicago, for Feb. 20 to 22. An air cir 
cus, free to the public, is planned for 
the airports in Chicago 


Bullard-Davis, Inc., Air-Kit has been 
approved by the Department of Com 
merce. This first air equipment is cor 
tained in an aluminum box and weigl 
18 ounces. 


Model SE4000 Travel Air biplan« 
equipped with Wright J-6, 165 h.p 
engine and Edo Model floats 
has been awarded the Department of 
Commerce approval. 





2663 


Requests for tickets for the second 





annual New York Aviation show, open 
ing at the Grand Central Palace, Fel 
7 is reported as more than double that 


of 1928. 


Ten Curtiss Conquerer engines and 
spare parts, valued at more than $100 
000, have been ordered for shipment 
early this year by Soviet Russia 


A formidable number of foreign avia 
tion manufacturers will utilize space ; 
the International Aircraft Exposition 
at St. Louis, opening Feb. 15 


The Circus engine has been adopted 
by the Rankin Systems, Inc., Ogden 


Aircraft Co. and Victor Aircraft Corp 


oar” 3” 


The Diesel airplane engine 
has now completed trial-flight tests of 
more than 60 hours. 








Charles L. Lawrence, president of the 


Wright Aeronautical Corp. and vice- 
president of the Curtiss-Wright Corp., 
has been appointed to the advisory com- 
mittee of the Daniel Guggenheim 
hool of Aeronautics of New York 
University. 


George J. Kilgen, vice-president of 
George Kilgen & Sons, St. Louis, has 
been named to the Midwest Group of 


Advisory Board members of the Air- 
craft Finance Corp. 
Governor Horton of Tennessee has 


signed the bill which creates a division 
f aeronautics in the department of 
ee 

highways and public works. 


William B. Mayo, chief of the air- 
plane division of the Ford Motor Co., 

is elected president of the National 
Gliders Association. 

Miss Novetah Holmes has joined the 
Sikorsky Aviation Corp. as assistant 
publicity director. 


Albert 
pointed sales 
Sailplane Co 


E. Hastings 


Manager ol 


been ap 


has 
f Bowlus 


the 


Glenn Muffly has been named to the 
executive staff of American Cirrus 
Engines, Inc. 


PRODUCTION 


Ford Motor Company announces a 





new tri-motored, all-metal transport 
plane to be known as the 7-AT type. 
The most essential difference is the 


substitution of two Wright J-6 motors 
r two of the three Pratt and Whitney 
Wasps. The nose motor will be a Wasp. 


Plans for the building of the largest 
passenger carrying plane in the United 
States are under way at the Emsco Air- 
raft Corp., Downey. The plane is to 
have a wing-spread of more than 100 
feet, and will be powered by four motors. 

Northrop Aircraft Corp., Glendale, 

il., plans to begin construction of a 
new type of metal airplane upon com- 
pletion of a new $75,000 plant at United 
Airport, Burbank. 


Nicholas-Beazley Airplane Co., Inc., 
Marshall, Mo., announce a net profit of 
$87,828.91 for the first six months of 


1929. 





de- 
the Edge- 
Chicago, to 
curriculum 
authorized 
for 


Frank N. Bonta, engineer and 
signer, has been engaged by 
water Flying Club, Inc., 

reorganize the club’s school 
to meet the government’s 
nd rated school requirements 
flight instruction. 


Motion pictures are being utilized by 
the ground classes at the Marshall Fly- 
Inc. Films shown are ob- 
the government. They 

phases of aircraft con- 
operation. 


ng School, 
from 
various 
and 


tained 
depict 
struction 


has 
for 


Aviation 
Club 


Jefferson School of 
rganized a Junior Aviation 








the ages 
build and 


the super- 


Jefferson City boys between 
of 8 and 16. The club will 
fly model airplanes under 
vision of the school. 


The Universal Aviation Schools 
giving their flight students $2,500 in life 
and disability insurance, which protects 
them for any accident arising while 
under the jurisdiction of the school. 


are 


Approximately 140 students are reg- 
istered for the course in Aeronautics 
offered at the University of Minnesota 
and required by the Navy department 
preparatory to flight and commission 
training. 


A student club building, designed to 
accommodate 50 students of the Jeffer- 
son School of Aviation, has been com- 
pleted. Private rooms for transient 
pilots have been provided. 


Park’s Air College Transport students 
are to be given hours instruc- 
tion in a Wasp engined, tri-motor Ford 
plane, recently ordered by the school. 


seven 


The Spartan School of Aeronautics 
has inaugurated a special branch for the 
teaching of acetylene welding. 


Ninety-five per cent of Park’s Air 
College graduates are at work in the 
aviation industry, a survey shows. 

The Lincoln Flying School of Lin- 


coln, Neb., has been appointed dealer 
of the Barling NB-3 monoplane. 





Sa LC 





Colonial Airways System has cut its 
rates between New York and Montreal 
The new price is $33.40, a reduction of 
$16.60. Other new rates are New York 
to Albany, $14.70; Albany to Montreal, 
$19.70; and Buffalo to Toronto, $12.50. 


Scheduled operations comprise less 
than one-sixth of the civil flying in the 
United States, the remainder consisting 
of non-scheduled commercial services 
and private flying, Clarence M. Young 
estimated recently 


William B. Holland, Universal Avia- 
tion Corp. pilot, flew from St. Louis to 
Chicago (250 miles) in 1 hour and 35 
minutes, 55 minutes ahead of schedule. 
He flew a Super-Universal Fokker. 

Aural-type radio beacons on 
the Cleveland-New 


range 


York airway are 
given credit for assisting materially to 
reduce delayed and interrupted sched- 


ules of air mail. 


Three “flag stops” have been created 
by the T. A. T.-Maddux Air Lines on 
the air-rail coast to route. The 
three are located at Vandalia, O., St. 
Elmo, Ind., and Terre Haute, Ind. 


coast 


Twice-a-day service is now 
on the Seattle-Vancouver route of 
Alaska-Washington Airway. 
tory rates of $16 one-way 
round-trip were featured 


being 
the 
Introduc- 
and $29 


Universal Aviation Corp. has dis- 
continued passenger service on their 
St. Louis- Kansas City-Omaha mail 


planes. 
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This Free Book .. is for the Man who says: 


‘Id like to get into 


i 


, = 
} = 


~ 





Raye 





IF 


you are eighteen 
years of age or older. 
if you are serious 
enough about your- 
self and Aviation to 
train at home today 
for a better place 
tomorrow, then this 
beok will Interest 
you. 





Walter Hinton 


was pilot of the 
famous NC-4, the 
very first plane to 
fly the Atlantic; 
he was the first 
Aviator to fly from 
North to South 
America; he was 
first to use a 
plane for explo 
ration. During the 
war he was one of 
the Navy’s crack 
flying instructors 
Over 400,000 
miles of flight 
under every con- 
ceivable condition, 
and over thirteen 
years of intensive 
aeronautical ex - 
perience are be- 
hind his method 
of training. 


A 









O some men Aviation means spirals, banks, 
loops, a rush of wings, a roar of motors, 
a challenge to red-blood. 


To others it means booming factories, busy air 
ports, expanding commerce, mounting sales, a 
challenge to ambition. 


It does not matter WHY you are interested in 
Aviation—whether you think of it in terms of 
action in the air or action on the ground. It 
offers you an immediate opportunity and a big 
future. And Walter Hinton can help you real- 
ize both. 


What is Walter Hinton’s proposition? . . . It 
is three-fold: 


First, Hinton puts you through a thorough 
course of training right at home, which com- 
pletely covers Aviation’s “ground-work.” Fly- 
ers must have more than nerve and enthusiasm. 
Specialists in factories and at air ports need 
more than determination and energy. Every- 
body, in every branch of Aviation, needs—and 
must have—training. 


AVIATION -: But 
I dont know how'™ 







“At your direction. 1 
got in touch with the 
Sikorsky Company at 
College Point I have 
connected with them 
and want to thank you 
for your help Paui 
J. W. Boehn, 47 Sev 
enth Avenue, Brooklyn 
N. ¥ 





‘I have been taking 
flying instructions at 
the Pitcairn Airport 
The instruction I re 
ceived from you has 
meant an immense sav- 
ing in time and 
money.” Ss Paul 
Rider, 1139 Huron Ave 

Renovo, Pa 


Second, Hinton backs up his course of study 
with a personalized, man-to-man service. He 
gives you special coaching on the subjects that 
are of particular interest to you. 


Third, he helps you capitalize your training. 
If you want to fly, he directs you to a properly 
qualified flying school, and arranges for a re- 
duction in your tuition. If you want a job, he 
puts you in touch with a prospective employer. 
If your present occupation is not what you 
would like it to be—if the future possibilities 
of your job fail to measure up to the fu- 
ture possibilities within yourself—if you are 
EIGHTEEN years of age or older—then Hin- 
ton wants to present YOU with a copy of his 
book, “Wings of Opportunity.” 


The cost of Hinton’s course and service is 
small. The return in dollars and opportunity 
is practically unlimited. What Aviation wants 
today above everything else is men with the 
right kind of training. Aviation will want 
YOU once you have that. 


Aviation Institute of U.S. A. 
WALTER HINTON, President 


1115 Connecticut Avenue 
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Aviation Institute of U. S. A., Walter Hinton, Pres. 401-D 
1115 Connecticut Avenue, Washington, D. C. 
Kindly send me a FREE copy of your book, “Wings of Opportunity.”” I would 









like to get into Aviation. 
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and their efficiency was constantly im- 
paired; troops, airplanes and guns were 
retained for home defense far in excess 
of the effort required from the Germans 
to make these attacks, and despite sub- 
way drills, increased protection, 
searchlights, nets and the like, the mo- 
rale of the British nation was, to say the 
least, not improved by these raids, on 
which a total of 9,000 bombs, weighing 
some 280 tons were dropped. 


fire 


A maximum of 11 Zeppelins partici- 
pated in any one raid. They had barely 
sufficient fuel to make the 
journey from their bases in Germany 
to London and return, and could barely 
attain an altitude’ sufficient to clear the 
British nets and AA fire. They carried 
an average bomb load of say, five tons 
Compare these figures with those of the 
Navy ZRS4 which has a cruising range 
of 9,000 miles with a useful load of 91 
tons. 


1,000-mile 


It is certain that the modern dirigible 
is a long range weapon to be seriously 
considered in any war. 

At the end of the war Zeppelin of 
ficials at once turned towards their long- 
cherished dream of encircling the world 
with commercial dirigibles. By the fall 
of 1919 the Nordstern and Bodensee 
were completed and operating 
mercially in Germany. They were small 
in size, but remarkably efficient. The 
inter-Allied commission, however, soon 
prohibited all Zeppelin development. The 
Nordstern was delivered to France and 
the Bodensee to Italy. In accordance 
with the terms of the Armistice the 
Zeppelins L-64 and L-71 went to Eng 
land; the L-72 and the LZ-113 to 
France; the L-61 and the LZ-120 to It- 
aly; the L-30 to Belgium and the L-37 
to Japan. The LZ-113 was renamed the 
Dixmude by the French. It established 
a world’s endurance record of 118 hours, 
and was subsequently lost over the Med- 
iterranean in 1923 with all hands. The 
remainder of these ex-German dirigibles 
were allowed to deteriorate in the han- 


com- 


gars of their new owners, though 
through this allotment foreign engi- 
neers were enabled to obtain full in 


formation concerning Zeppelin design 
and construction Since the 
war the Zeppelin works have also turned 
out the Los Angeles for the United 
States, and the Graf Zeppelin, which has 
attracted much attention by trans-At 
lantic flights, long trips over Europe, 
and, more recently, by flying around the 
world. The Graf Zeppelin gained con- 
siderably in performance over previous 
dirigibles by use of a new dural which is 
20 per cent stronger yet weighs no more 
than that previously used 


methods. 


LIGHTER THAN AIR 


ter events: 





In 1914 the Zeppelins had a capacity 
of less than a million cubic feet of gas, 
a speed of about 50 knots, and a ceiling 
of some 10,000 feet. By 1918 they con- 
tained 2,200,000 cubic feet of gas, had 
a ceiling of 20,000 feet or more and a 
high speed of from 70 to 80 knots. 

The Allied war-time lighter-than-air 
rt was centered around blimps and 
kite balloons. French, Italian, American 
and British non-rigid and semi-rigids 
vere found to be especially suitable for 
escorting convoys and guarding against 
submarines because of their long range 
ind their ability to hover near a convoy 
without awkward circling. Kite balloons 
were widely used for observation along 
the various battle fronts and on battle- 
ships for spotting stations. In the U. S. 
pilots (Navy) were trained at Akron 
and B-type blimps did some 13,600 hours 
of patrol without a fatality. 


eftto 


English airship development started 
with the Mayfly which was completed in 
1911. This dirigible had a capacity of 
700,000 feet, two engines, good form 
and excellent arrangement of the con- 
trol and engine cars. It accomplished 
the first successful mooring to a mast 
during its trials and was far in advance 
of its contemporaries. In 1913 the Brit- 
ish started a rigid, the R-g, but this was 
abandoned before completion because 
the performance of the Zeppelins made 
British engineers that they 
were far in advance of the R-g in de- 


realize 


sign 

\fter examining the German L-33 
which was captured almost intact in 
England after a forced landing in 1918, 
the R-33 and R-34 were built, virtually 
copies of the L-33. No duralumin was 
available in England, so that wood and 
steel were used for girders and frames. 
In 1919 the R-34 flew from England 
to Mineola, L. L., return. In 
1925 the R-34 returned safely from a 
mooring mast escapade similar to that 
of the Shenandoah in the preceding 
year. The ill-fated R-38, under con- 
struction for the United States when it 
fell in flames in 1921, was similar to the 
R-34 in design. The R-33 and R-34 have 


} 


and 


been retired from service because of 
their age, and the British commercial 
rigids, R-100 and R-1o1, were planned 


to take their place. 

Italy has been prominent in lighter- 
1an-air for its development of semi- 
rigids. Outstanding incidents are: The 
flight of the Norge from Spitzbergen to 
Teller, Alaska, via the North Pole in 
1926; the loss of the Italia on an Arctic 
Exploration flight near Spitzbergen in 
1928, with a remarkable sequence of af- 
and the burning of the Roma, 








Continued from page 34] 


which had been purchased by the U. S 
Army, when it struck high tension wires 
near Norfolk in 1922. 

The first U. S. rigid airship was au 
thorized by Congress in 1916. In 1918 
all rigid airship development was as 
signed to the Navy. Much valuable data 
was obtained from the Zeppelin L-49, 
which was forced to land intact in 
France in 1917 and from the L-33, which 
landed in England and was partially 
burned in 1916. From this data, altered 
and improved, the design of the ZR-1 
was conceived. This rigid was com 
pleted at the U. S. Naval Air Station, 
Lakehurst, N. J., in September, 1923, 
and christened the U. S. S. Shenandoah 
Parts for the Shenandoah were fabri 
cated at the Naval Aircraft Factory at 
Philadelphia and shipped to Lakehurst, 
which is now the center of Navy lighter- 
than-air training and experimental work 

In order to obtain a second rigid for 
the United States the purchase of the 
British R-38, then under construction, 
was authorized in This ship, 
which was redesignated the ZR-2, was 
patterned after the German L-33. On 
August 24, 1921, on its fourth trial flight, 
while still in British possession, it broke 
into two parts due to failure of the 
structure in the rear of the after engine 
car and burned. Sixteen officers and 
men of the U. S. Navy, including Com- 
mander Maxfield, our senior L.T.A. of 
ficer, lost their lives. 


1920. 


In connection with German repara- 
tions, arrangements were made in 1921 
to have the Zeppelin works construct a 
third rigid for the United States. This 
ship, the LZ-126, was redesignated ZR-3 
and subsequently christened Los An 
geles. It was flown across the Atlantic 
by a German crew, arriving at Lake- 
hurst on October 15, 1924, saving made 
5,066 miles from Friedrichshafen in 81 
hours at a speed of 67 m.p.h. 

In the United States the development 
of non-rigids (blimps) has resulted in 
the Army TC-type and the Navy twin- 
engined J-type, both of which are very 
satisfactory for scouting, patrol, and 
training for rigid airship duty. 

In 1923 the Shenandoah made a most 
successful trip from Lakehurst to San 
Diego, Seattle, and return. In January, 
1924, the Shenandoah broke away from 
the mooring mast at Lakehurst during 
a severe storm and after a thrilling strug- 
gle against the elements made her way 
back to Lakehurst, slightly damaged, but 
little the worse for her experience. In 
the fall of 1925 the Shenandoah was 
caught in a line squall, in which violent 
and opposite currents of air occur, over 
Ohio. The tremendous twists imparted 





















FEBRUARY, 1930 





55 


All that you ought to know about 








Everybody’s 
Aviation Guide 


By Major V. W. Pagé 
U. S. Air Corps Reserve 


aviation from begin- 
ning. Gives and answers 600 
important questions. Excellent 
for laymen and beginners. Gives 
complete information necessary 
for U. S. Government license. 
Explains every problem up to 
first trial flight. Indispensable 
to students and learners. 


Teaches 


247 Pages. 140 Illustrations. 


Price $2.00 


MODERN 

AIRCRAFT 
By Major V. W. Pagé 
U. S. Air Corps Reserve 


Used as authentic reference and 
text book in more than a hun- 
dred aviation schools. Invalua- 


ble to pilots, mechanics, and 
officials. Explains every aircraft 
detail—engines, instruments, fly- 


ing, airports, modern planes, 
etc. Up tothe minute. 855 octavo 
pages. gooillustrations. 23 tables. 


Price $5.00. 














AVIATION 


A Comprehensive 
Course in every phase 
of this great industry 


COMPLETE IN TWO VOLUMES 
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UST send this coupon for a five day study of the most comprehensive aviation course 
ever written—all to be known about the entire industry—condensed by an expert 
and comprehensively explained and illustrated in two magnificent volumes. 


For Beginners, Experts, Students, Fliers, 
Mechanics, Builders and Owners 
In Modern Aircraft and Everybody’s Aviation Guide 


Major Victor W. Pagé, a distinguished technical 
engineer, flier and instructor, gives from his years of 
experience al! the information necessary in connection 
with modern aviation. 1102 pages. 540 illustrations. 
[wo great books. The advanced flier uses them as an 
authoritative reference; more than a hundred schools 
use them for text books; beginners use them to get 
the background and groundwork necessary for an 
intelligent start in any branch of aviation. 


Teaches the Flier and the Builder 
All the Facts 


These two books should be the first and most impor 
tant on every aviation bookshelf. They head the list of 
authorities. Examine them for five days. Make your 
own decision after you hold them in your hands. 


Just Send the Coupon 


Fill in the coupon and mail it at once. When the 
books arrive you will be so pleased with their compre 
hensive, clear and thorough treatment of the entire 
field of aviation that you will be convinced that they 
ire an amazing bargain at this low price. Fill in the 
coupon and put it in the mails right now! 


Enclose No Money 


This convenient coupon brings either one or both 
of these books to your door. Look them over for 
five days. If you are not thoroughly delighted with 
their wealth of information, return them to us at 
once for a complete refund 


NORMAN P. HENLEY 
PUBLISHING COMPANY 
2 West 45th St., New York 


Tear off along this line and mail NOW! 





NORMAN P. HENLEY PUB. CO., 
Dept. P. A. 1229 
2 West 45th Street, New York 
Send me your books, MODERN AVIATION and 
EVERYBODY'S AVIATION GUIDE. Upon delivery. | 
agree to give the postman $7, plus the delivery charges 
it is understood that | have the privilege ef 5 days’ 
examination. If within that time, | am not entirely 
satisfied, | will return the books and you will refund 
my money in full. Otherwise | will keep the books and 
net pay you another cent. 
© Check here if you want both books, $7 plus delivery 
charges 
(C Check here if you want only MODERN AIRCRAFT 
$5 plus delivery charges 
(C0 Check here if you want only EVERYBODY'S AVIA 
TION GUIDE, $2 plus delivery charges 
(1 Check here for catalogue of all Henley Publication: 


Name 


BE. cose diesncscevbéveevcscesiteontsnasts 


Citea' DIG, [.©.! 


State, ae 5, 8-T ITE. ‘ . Pe 
oe If you enclose your remittance, we will pay 
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to her structure broke it in two, and the 
“Daughter of the Stars” fell, resulting 
in the death of 17 officers and men 

The operations of the Los Angeles, 
under Lieut. Commander Rosendahl, U 
S. N., have been most successful. “TI 


Fy rng ls 


big silver pig,” as she is arly 
known in the Navy, has five 400 h.p 
Maybachs against the five 300 h.p. Pack 


J 


ards of the Shenandoah, and is bigger 
and stronger than her il 

panion. The Los Angeles has crude ac 
commodations for 20 passengers in a 
dition to her regular crew. By the terms 
of the reparations 
which she was acquired, her use for 


l-fated com 


agreement under 


naval purposes and Fleet exercises was 
prohibited. She has made some 200 
flights, including many 
overwater trips of considerable dura 
tion; has flown to Panama and return; 
made two flights to Bermuda, and one 
to the Virgin Islands; and in addition 
has carried out much important experi 
mental work leading to future rigid de- 
velopment, including many moorings t 
masts at Lakehurst and on the Patoka, 
and has served to train the members o 
our Naval L.T.A. 

The course of instruction 
hurst includes ground school work 
the history of L.T.A., aerostatics, aero 
dynamics, aerology, gases, airship con- 
struction and design, maintenance, en- 
gines, airmanship, navigation, radio 
gunnery, bombing, etc. The Navy Para 
chute School is also located at Lake 
hurst. Practical work in the L.T.A 
course includes experience in kite and 
free balloons, non-rigid J-type blimps, 
and in the various duties on board the 
Los Angeles in flight and when moored, 
and in the handling, mast and groun 
crews. At least 200 hours in the air 


1 ] j 
overiand ant 


service. 


a. 


] 





dolleys on tracks, plus other 
; ground personnel. 

rships do not maneuver rapidly; 
he Carry large loads in enclosed cab- 
ns nd ire 


fairly steady, making them 


long range 


r passenger carrying; 
r ability to hover make them of 
alue for use as over-sea scouts 
lvent of helium has 

ved the fire danger and greatly 
I 1 


of machine gun 


attack and AA fire in war. In addition 
new war types will be well protected 
against enemy aircraft by machine guns 


properly placed, and will carry several 
fighting or scouting planes which can 


be instantly released and which, recent 


iments with the Los Angeles show, 


e readily “hooked on” and received 


k on board. 


The principal problems in airship 


operation are those of ballast, avoiding 


the loss of gas by valving, and gas pres- 


sure and temperature. As fuel is burned 
flight its weight is lost, and the ship, 


¥ 
gi 
1 


thus becoming light, tends to rise. In 
old rigids this tendency was overcome 
l with the result that 


IiVving oas 
lving gas, 








finally the rigid no longer had any re 
e buoyancy and was forced to land 
Wa recovery apparatus now recovers 
f the weight of the fuel burned 
I the engine exha gases, thus 
S ig this problem to a large extent. 
In tl Graf Zeppel n bla yas or ethane, 
rather than gasoline, is used for fuel 
hese gases are the same weight as air, 
and hence no change in buoyancy oc 
rs as fuel is burned 
Gaseous fuels are carried in bags 
the lifting gas cells of the air 
h they avoid concentration of 
hts in one small portion of the 


structure, and eliminate changes of 


gas cells to burst, were not automatic 
escape valves into ballonets provided to 
relieve excessive pressures. Similar] 
sharp increases in temperature cause the 
gas to expand, increasing the pressure 
and vice versa. In airships in flight the 
vertical (steering) and horizontal (al 
titude) controls are separately manned 
gas pressure and temperature must be 
ballast 
ready for instant release, and for eco- 


constantly watched, is always 
nomical prolonged operation gas and 
The main 
water in 


ballast must be conserved 
ballast usually 
quick-dumping tanks. 
the ship is brought out « 


consists of 
In weighing off 
f the hangar, 
excess ballast is removed until the ship 


is slightly light, the handling crews let 
go, and the ship starts its engines, rises 
and gets underway. In landing the ship 
hovers over the field at low altitude 
drops its handling lines, is pulled down 
and towed into the hangar 
Advancement in dirigible design has 
been slow because progress has not been 
steady, and because not enough of them 
have been in use. Only those closely 
connected with lighter-than-air realize 
what great strides have been made, es 
pecially in the past few years, and how 
near solution most of the problems 
actually are. Dirigibles are not fair 
weather ships. They can and have sur 
vived storms of the severest intensity. 
They will benefit, as will all aircraft, 
by a more extensive radio weather serv- 
ice to aircraft in flight. They are be- 
ing built of greater strength and power 
to better enable them to fight storms, 
will be large in size to lift their crew 
and cargo, and will be fast enough 
to avoid rapidly moving areas of bad 
It has been found that a 


“fatter” (greater di- 


weather. 


somewhat shape 





are necessary before the designation of {| s fuel is burned and do not in- ameter) than heretofore used lends it 
Naval Aviator-Airship may be granted se the fire hazard \s a dirigible self to these characteristics. 

The piloting of an airplane is an S he external air pressure de In accordance with these theories as 
vidual task, whereas the piloting of an ses \t altitudes this might cause proven by the work of the Los Angeles 
airship required effi- and the recent spec 
cient leadership and taculartrans-Atlan 
, : , aine The following table gives the sali characteristics of the LZ-112. perhaps the bn , 

a highly trained I il ng ta gives the salient characteristics ot the L <, perhaps the tic and around-the- 
crew. each mem- best war-time Zeppelin, and more recent airships now operating or under con- world flights of 

. C F struction . > ~ F . 
ber of which is ex- the Graf Zeppelin, 
pert in his duties, LZ-112 Los Angeles Graf Zeppelin R-100 ZRS-4 the Goodyear 
and perfectly co- Capacit; 2,400,006 2,470,000 3,708,000 5,000,000 6,500,000 Company is now 
° Me Length 743 658 776 4 725 “Sia 

wrdinated with the ee : re - ate building 
ordinated Siertthiees Nn ilding for the 
other members, Diameter 72 4 90.7 100.1 31.7 133 United States 
and a sizable, well Gross Lift Navy the ZRS-4 
trained ground (tons 10.9 125 52 201.5 and ZRS-s, sister 
crew to handle the | Useful Loa ere 

crew ‘ anaie (tone 7 6 30) 64 Des 9] snips or 6,500,000 
ship in mooring, equipt cubic feet capacity, 
at the mast, and ea es 5 5 6 8 to carry full war 
. ah . orsepower 2,030 2,000 2,750 4 200 4 480 = ; 

ing u wu rd fs < A” eine “lu 
=e SOO . Speed 75 72 79 Q? 73 equipment includ 
of the hangar. Range 4,500 3,960 5,300 4.000 9.180 ing five planes to 
Strong side winds miles at miles at miles at miles at miles at be housed within 
often complicate | powe full power full power full power — the hull. In these 
ae Freee cath speec ; 

this latter task NOTI Lesser 060 dties Se aeeater- wie Wad new Navy types the 
which is accom- me t f ZRS-4 gives it smaller useful load than that of the smaller engines and cars 
plished by towing Note gain in useful load will be located 
lines pulled by me- within the hull and 
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Your plane is govern- 
ment licensed. Your 
instructor is a trans- 
port pilot who knows 
from experience how 
to teach you to fly— 
this is the kind of 
training that 
you want, 





arn 


AVIATION 


the one and only RIGHT WAY 


PRACTICAL EXPERIENCE To learn flying, you must actually fly. 
1S ALL THAT COUNTS 1/0 learn aviation mechanics, you must 

actually work on planes and motors. In 
Universal Aviation Schools you get the practical training that counts 
as well as the theoretical instruction. Universal flight and ground courses 
are probably the strictest in the country. But they teach you what you 
need to know. 


UNIVERSAL TRAINING 1S When you complete a Universal 


EXCEPTIONALLY THOROUGH ‘lying, mechanic’s or welding 
course, you are immediately placed 


in a position to put yourself on a money-making basis. Universal grad- 
uates are making good on highly paid jobs all over the United States. 
Their thorough training prepared them to grasp big opportunities. 





Practical work on modern tvpe motors gives the PREPARE NOW FOR NEXT Year around training is available in 
Universal student above the average experience. SPRING’S OPPORTUNITIES Universal Aviation Schools. By Start- 

ing your training at once you may 
become a full-fledged licensed pilot in the Spring. Or by beginning your 
ground school training now you may be ready to step into other branches 
of this fast growing industry early in the year. Take the first step toward 
getting into aviation by mailing the coupon below. 


UNIVERSAL 
AVIATION SCHOOLS 


Universal Flying School . . . . St. Louis, Mo. Universal Flying Schcol . . . Memphis, Tenn. 
Universal Flying School . . Minneapolis, Minn Universal Flying School . Cleveland, Ohio 
Universal Flying School . . . . St. Paul, Minn Porterfield Flying School Kansas City, Kansas 





A DIVISION OF THE AVIATION CORPORATION 





The Universal graduate knows airplane con- 








struction from “‘leading edge’”’ to “tail skid.” 
i UNIVERSAL AVIATION UNIVERSAL AVIATION SCHOOLS 
Get the Facts Cl 1 p the Co u po n Suite 1045-54 Boatmen’s Bank Bldg., St. Louis, Mo. 
~ 
P , Please send me at once your free book, “Aviation 
Inspect your nearest Universal School. Or, if not conve- Ailes te Vhs Votan” tom shes “a 


nient, mail coupon for the picture story of Universal Schools 


as accurately given in the book,“Aviation — What It Means O Flying Course 9) Aviation Mechanic's Course Business Course 


0 Extension Home Study Course 











To You.” Your copy, sent free if you clip the coupon, fill ; 
in and mail. resins UFF R 
GSUFFALO PUBLIC LIBRARY, 
SE Address 22+ MENT -OF TECMNOLOGY 
2) 
: Ray: Universal Schools inspected and rated City. — - oe in 
>> by U. S. Dept. of Commerce 2-30 





an cicnanenr 


XUM 








58 


gh gears, 


the propellers driven throu 
thus reducing resistance and 
speed; the ZRS-5 will be 
equipped with Diesel engines, affording 
a much greater range, and the opera 
tions of these ships with the FI 
rapidly develop airship tactics and war 
employment. 
is also building two commercial dirigi 


bles of similar capacity with accommo 


increasing 


probably 
eet will 
The Goodyear Company 
dations for 100 passengers for use be 
tween the Pacific Coast and 


In England two 5,000,000 cubic feet 
dirigibles, the R-100 and R-1or, are ex 


Hawaii 


TRAINING 


school work in theory of flight, aircraft 
construction, and aerology, he is 
three “gulls” and becomes a licensed 
glider pilot. 

In launching gliders at the Cape Cod 
school, the initial projective 
furnished by what amounts to a huge 


given 


force is 


slingshot. On the nose of each glider 
is an iron hook through which is run a 
long powerful rubber rope, covered with 


cloth to prevent wear on the rubber 
The pilot straps himself in the seat of 
the glider while two members of the 
ground crew hold the ship down at the 
tail and two others “walk away” 
the two ends of the rubber rope 

At the command “let go,” given by 
pilot, the two men at the stern release 
their hold, and the glider, which is in 
the apex of the rope just as a stone is 
held in a drawn slingshot, shoots away 
into the air, the rubber rope 


with 


lropping 
ULOpPpiiis 


SEADROMES | 


register as such or obtain clear: 
papers or carry the flag of the nati 
under which they are registered. Be 
cause this is so, their 
the more puzzling. Without registration 
and with due respect for the freedom 
of the seas, who is to have jurisdi 
over them and to whom shall 
for protection in times of difficulty ? 


1 
status becomes 


ction 


they turn 


As an example, suppose a vessel 
lides with one of them on the hig 
to whom can the owners of the sea 
dromes apply for redress? If a foreign 
power decides that their location is un 
desirable from the standpoint of mili 
tary defense and threatens to sink them 
or blow them from the 
shall their owners turn for 


h seas 


sea. to whom 


1 


a 
nein’ 
nei} 


The more the problem is consider 
the more involved it becomes. It is an 
apparently simple matter to con 
floating landing fields and anchor them 
at sea and put in service air lines run 
ning on schedules between t 
States and other 
must, apparently, be some basis for sé 


countries, 


it possible 


between England, 


and India. The Zeppelin Com- 


Lgypt 
pany has announced plans for a super- 
Zeppelin of large size. 

Experimental all-metal rigids are be 
ng perfected at Detroit, Mich., for the 
U. S. Navy and at Glendale, Calif., for 
The former craft, the 


com 


ZM‘ 


bic feet of gas, and carries a crew « 


mercial use. 
2, is 150 feet long, contains 200,000 
f 


four, with a radius of 600 miles at 62 
knots. To popularize lighter-than-air the 


Goodyear Company operates a number of 


GLIDER PILOTS = [Continu 


from the hook the moment the tension 


eased. 
present the school has a fleet of 


8 gliders in operation and although 
were imported from Germany they 
been assembled by the students 
selves, under surveillance of the 

three German instructors. The practice 


udent-assembly offers an excellent 
tunity for practical work in struc- 
nd rigging of aircraft. Pine and 
for 


and the construction of gliders is 


e are struts, ribs, and 


to that of motor planes, save that 
frame and even the fabric covering 
Added efficiency is given to 


ignter 
wine 
ng 


s by the graceful tapering ends, 





and the fact that many power planes are 
v de sig 1ed with the tapered glider- 
ing is evidence of the practicabil- 


f improving power planes by adopt 


the various problems that arise. 


the 
it does not move or carry freight or 
ssengers, but is stationary, then is the 
an island? If the seadrome 

island, then must it be regarded 
ternationally the rules 


seadrome is not a vessel, 


Since 





according to 
erning an island? 


the seadrome is yperated by a 


sh company and owned by an 
erican company, just what is its 
nality? Regardless of its owner- 


ind its operating membership does 


? 


idrome itself have a nationality! 
it, who ever heard of an island 
ut nationality, once it was dis- 
]> 


If a seadrome is not a vessel but a 
of island, but without nationality, 
company was formed thereon in 


7 


egal just what would be the 


sense, ] 
itus of that corporation as to respon 
To pursue the question logically, is 
for the seadrome to be in- 
pendent of all powers, having a status 





small blimps, such as the Volunteer at 
the 
and training, 
L-T-A 


Los Angeles, and the Pilgrim in 
East, for exhibition flights 
maintains a commercial 


Akron. 


of these rec 


and 
school at 

In view ent events and 
present plans surely the vision of lighter 
than-air enthusiasts—that of a trans- 
oceanic network of luxurious passenger 
and express dirigibles, connecting at 
terminals with trans-continental heavier 
than-air lines—is not absurd or even far 


fetched. 


ad from page 24} 


ing features that have made the present 
day sail-planes so efficient. 

Following the custom current in Ger- 
many, where over 3,000 school boys re 
ceived official instruction in gliding last 
year, the students at the South Wellfleet 
Glider School are separated by age into 
two divisions: Boys from 14 to 17; and 
older men. In the latter division many 
licensed airplane pilots are found, and 
the number is steadily increasing for the 
value of glider experience is rapidly be 
coming recognized by motor-plane pilots. 

Although the school was founded pri- 
marily to give the male youth of this 
country a safe, yet sporting, way to 
grow wings, so many women made ap 
plications for the training that next 
year will see the facilities sufficiently en 
larged to offer them a chance to find 
their wings, and win the coveted 


“oulls.” 


‘ed from page 22] 


of its own, and to all intents being a 
state in the political sense? Thus the 
seadrome would have to obtain recogni- 
tion of the powers and its agents would 
have a diplomatic status. 

There are still other angles: A sea- 
drome must keep within the law—its 
own law, possibly—for the convenience 
of its guests, who would wish property 
and life safe at all times. Thus there 
is the problem of police powers and such 
powers must proceed from some source 
recognized as having full and ultimate 
jurisdiction. If a seadrome were robbed, 
would it be considered piracy on the 
high or 
merely as housebreaking ? 


séas would it be considered 


If the seadrome is an island, what 
would Great Britain or the United 
States or France do if an individual 


thought to be a criminal fled to one? 
The fleeing individual would be a fugi 
tive from justice, but does the seadrome 
provide immunity as long as the crimi 
nal sought to stay there? 


As far as the inventor of the seadrome 











oO practical and widely used 
manuals selected from the 
twenty-four volumes of the Ronald 
Aeronautic Series 





Practical Flying 
by Major B. Q. Jones, Air Corps, 
U.S. Army. 210 pages, 6 illustra- 
tions, $3.00 

Experienced airt 

t new training 


n enthusiastically endorse 
qual for airplane pilots by 
r and instructor-——they say 
I crashes and lives it de- 
scribes al e parts of a plane, instruments, etc. ; 
r; and expluins techn ical 
Covers practical 
most useful ins truments for 
particularly *‘blind”’ tiying; 
mag compass spins during fog 
ead stick” landings; causes of crashes 
e-offs und tu for landings; how to 
ills in time and how to get out of 
gee Stic ns for progressive lessons 
Y the ‘eer ise light; etc. ; ete 
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them easily 
right up t 


The Navigation of Aircraft 
ti Logan Cc. Lieutenant, 
\ ys Instructor, 
Ai n, Pensacola, Fla 

237 pages, "51 ihectuntionn, $4.50 
This boc rk Sa practical discussion of the aerial 
navigu ctually used in ordinary, everyday 
light. It set he proper balance between the 
nehes of avigation-—-piloting, dead 
nd aerial astronomy-—-something 
ok accomplishes. In addition to its 
ntation of the principles and prac- 
sition finding by calculation and 
it covers fully the mechanical aids 
1; navigational procedure in prac- 
l advice 


Ramsey, 
ural Avtator; 











and equipment; blind fly- 
ition of weather reports and data to 
etc.; etc 


Aeronautical Meteorology 


by Willis Rey Gregg. Senior Meteor- 
vist in Char Aerological Division, 
U nited States W leather Bureau. 144 
pages, 44 illustrations, $2.50 
Furnishes information needed to understand 
weather maps at a glance and for applying local 
observations in forecasting prospective flying 
conditions. Covers weather foreca-ting from 
clouds; average height of clouds of each class; 
variation in direction and velecity of winds 
with change of altitude; frequency of winds 
from each direction at various altitudes; 
characterist dimensions of thunder- 
ation of the atmosphere; 
iments and methods of observa- 
cyclones and anti-cyclones; ete. 








tion 


Elements of Aviation 
by Colonel V. E. Clark, 


Chief Aeronautical Engineer, 
193 pages, 24 illustrations, 


formerly 
8. 


Arr 
$3.00 
Will give you a clear understanding of the 
Sunde amental reasons why an airplane flies, why 
is stable or unstable, controllable or un- 
“4 yntrollable in various attitudes and wt 
rt, ‘why an airplane does what it 
itions are simple but pa keds wore ly 
It will help the beginner learn more 
1 to become a better and safer pilot. 
fiyer will find in its pages an 
explanatic mn of many questions regarding the 
behavior of a plane that may have bothered 
him. ‘1 he flying instructor will find here simple 
but thorough answers to many of the puzzling 
questions that his students ask. 











Simple Aerodynamics 
and the Airplane 
by Charles N. Monteith, 
Engineer, Boeing Airplane Co. 
3rd edition revised by Colonel C. C. 
Carter, U.S. Military Academy, West 
Point. 418 pages, 211 illustrations, 


Chief 


$4.50 
A completely revised and enlarged edition of a 
mous work which is widely used as 


an 
y text in ground and flying schools; 
and universities. Among the 
topics covered are: characteristics and types 
of agg explanations of lift and rag; 
sistance characteristics of aircraft 
ponent parts of an airplane; 
cor ontrol surfaces; the propeller; air- 
Plane performance: dynamic loads; maneuver- 
bility ar d contromabtiity structural considera- 
tions: wind tunr methods and instruments 
for navigation raft: airplane accessories— 
par ae mg radio, cameras, etc.; etc. 





introductor 
technical schools, 
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engines; 
stability 
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Airplane Mechanics 


Rigging Handbook 


Rigging, Maintenance, Inspection, 


Repair 


By R.S. Hartz, formerly Lieut. Col., Air Corps, U. S. Army; 
and E. E. Hall, formerly Lieut., Air Corps, U. S. Army 


264 Pages 


ERE at last is a practical book covering fully the 
rigging, maintenance, inspection and repair of 
airplanes. In writing this manual the authors have 
made ready for your use their exceptional experience 
gained in years of service in the Army Air Schools and 
in outstanding civilian institutions 
This is the book that tells how to get an airplane 
into flying condition and how to keep it that way. 
It is especially designed for the airplane mechanic and 
for everyone who wants to qualify for that rating. 
It is a manual of daily operating practice for the pilot 
and the transport and airport service men. As a text 
for schools training airplane mechanics, it offers the 
basis for a really practical laboratory and study course. 


HE book is written in non-technical language 

without mathematics, and as far as possible all 
theory has been omitted. The instructions given are 
in detail, showing howeach operation should be done, 
in the proper order, and the reasons why. Just as 
important are the many “don'ts” warning you not 
to do the wrong thing. In addition to telling all about 


Sent Postpaid and Without Advance Payment for Your Examination 





The Ronald Press Company, Publishers 
Dept. M268, 15 East 26th Street, New York. 


Send me, delivery charges prepaid, the books I have checked below. Within five days after I receive 
them, I will return any I do not wish to keep and will remit for those I retain. 


O Hartz-Hall, Airplane Mechanics Rigging 
Handbook. $3.50 
0 Jones, Practical Flying 3.00 


© Monteith-Carter, Simple Aerodynamics $4.50 
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Rank (if in ‘Arm y or Ne avy), 
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*On orders from outside continental U. 8 
shippi ing 
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104 Illustrations 


0 Ramsey, Navigation of Aircraft $4.50 
0 Gregg, Aeronautical Meteorology 2.50 
0 Clark, Elements of Aviation 3.00 





and Canada, send cash plus 25 cents per book to cover 
° 


if you wish complete list of Ronald Aeronautic publications, free 
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$3.50 


rigging, the authors have collected and arranged a 
mass of information about fabric, wood and glue, 
metal parts, wire, dopes and doping, and folding and 
packing parachutes. Finally, over 600 questions are 
listed at the end of the various chapters. These ques- 
tions are typical of those asked in the Department of 
Commerce examinations. If you can answer them, 
and complete answers are given in the text matter, 
you will know the work of airplane mechanic from 
start to finish. 


FEW of the many other topics covered are: care 

and inspection of airplanes; handling of airplanes; 
maintaining an airplane in good condition; dis- 
mantling an airplane; stresses and strains; four 
methods of rigging; sequence of rigging steps; truing 
up the fuselage, the center section, the wings, and 
adjusting the angles of incidence, dihedral, etc.; 
overall adjustments; spars and struts; splicing and 
fitting; controls and corrections for instability; prac- 
tical hints for riggers; inspections; installation and 
correction of compasses; etc.; etc 
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60 


idea is concerned, Mr. Armstron 


> 9Q 


cates that he considers these gre 
ing fields as coming under the jurisdic 
tion of the United 


that does not make the problem any eas 


States 


ier to solve, since there arises a hos 
military and naval questions. 
With a seadrome anchored 
miles from the continent of Europe, w 
the nations there wish to have an exten 
Uncle arm so CIOS€ 
their shores? With a suspicion of th 
wealth of this nation, will not the s« 


sion of Sam’s 


dromes be considered as possil 
tary stations in time of war? 
Should the United 
to secure other 
dromes were never to be used in a mili 


states wun lertake 


powers 


tary sense, what would happen if 
time of stress another 
seek to sink the seadrome or to occupy) 
it for its own purpose? Would this 
nation consent? 
not be considered an island in the usu 


power s 


The seadrome could 
ally acquired sense, nor could it be con 
sidered continental i 
value in time of war could not easily 
be overlooked, and no nation would be 
willing to see the long arm of 
reaching toward it in such a fashion 


territory, yet 


1 


If a seadrome belonged to the United 
States, by virtue of its ownership, could 
its employes be taxed as are other na 


tionals? Or, on the other hand, could 
the seadrome organize for the 
of having a police force of its 
levy taxes for upkeep in addi 
rentals? As a fantastic thought 
escapable by the logic of the reasoning 
could a series of seadromes, connecte 
by modern methods of communication, 
such as airplanes, radio, cable and tele 
graph, organize as a state 1 f 
admittance as such within the Union? 
Or could they become a nation 1 








With the seadromes having a 
number of employes, what would be 
their status as to voting? (Could the 


income tax laws reach them? Would 
it be possible for them to ballot by mail? 
And what stamps would their mail 


carry? 

There seems to be one problem that 
is solved at the beginning, and its in 
ventor and his backers have not been 
unmindful, and that relates to the ques 
tion of the seadrome’s status under the 
prohibition laws of this nation. Accord 
ing to all the rules of international pro- 
cedure the seadrome cannot be made 
a dry area; prohibition could not be e1 
forced legally 400 miles at sea. This 
fact is recognized in the plans that call 
for hotels, restaurants and bar 


passengers seeking various refresh 
ments while awaiting passage or ai 


planes in other directions 
There seems little doubt as to the sez 
drome’s physical ability to supply t 


that the sea 5 


he Colonial 


Dropping easily from the skies 
man-made island, level, steady and 


may enjoy 








f table, the passe 
eal and prepare to make another 
ver a well-marked, weather- 
route, where even a forced land- 
go ld not be serious, as intermediate 
ns are planned for and cries of 
11 be answered by fast seasleds, 
yf reaching any spot within a 





time and able to ake repairs. 


ese great seadromes, according to 


ab 
tests, will not be affected by 


» v< 
createst storms or even hurricanes. 
ling more than a hundred feet 
he surface of the sea, where 
pontoonlike devices will reach 
that is forever quiet and stable, 
sing nearly a hundred feet above 





dash 
the 


es will not 
When 


the series 


St even the wav 
heir smooth decks 
rathered by 


vn, it will be pos- 





hold planes from making haz- 
s trips, even as air mail is 
dificult seasons 
there arises a genius within man 
eed i he nec 1S expressed in 
ihilation of space and the desire 
id transportation. It is but partly 
the fastest of ocean lines The 
s a share of the wealth paid out 
in transportation As for it 


i 
tional law, it will probably be well 





rear attempting to keep within 

eg distance of the seadrome prob- 

wl in the meantime new uses 

new placements of ocean landing 

Ids will be carried forward and the 

eer f the seas’ will become the 
b! of the seas and their uses. 





he question of seadromes being a 
nace to marine navigation in fogs 
storms the early dis- 


arose during 
i 


ssions of the proposed airway to Eu- 





pe However, it was definitely de- 
led that the searchlight beacons, fog 
sirens and radio devices to guide the 


going planes to safe landings would 
the 


ships of 


1adromes 


the imminence of 


h Armstrong has had in his pre- 

plans the good will and aid 
the four Government branches in 
rested in aeronautics—the Navy Bur- 


1 of Aeronautics, the Army Air Corps, 


he Aeronautics Bureau of the Depart 


nent of Commerce and the National 
ivisory Committee for Aeronautics, 


independent institution 
} 


lvisory capacity for 


, 

atter an 
cn actS in an a 
first three. 


recently made a trip to 


ermuda, where he obtained promises of 


1e inventor 


yperation from the Governor General, 


Secretary, the Legislature 


Chamber of Commerce. Thus he has 


good will of the two 


governments 


mediately concerned in the Bermuda 


xperimental seadrome, the Langley 


Present plans for the Langley call 
for a steel landing deck 1,200 feet long, 
with a central section 400 feet wide and 
feet in width. On the wide 
central section of the deck are housing 
shops, 


restaurants, meteorological and 


ends 200 


facilities, comprising hangars. 
stores, 
radio departments, passenger and crew 
quarters. Provision is made for an air- 
way and seadrome personnel of approx- 
imately 80, making the total provided 
for, including passengers, over 120 per 
sons. 

The deck is supported through a sys 
tem of steel trusses by 52 steel and iron 
circular columns, spaced approximately 
100 feet apart, each 15 feet in diameter, 
the deck being normally 
Each 
nates in an iron buoyancy tank, 35 feet 

ft 


70 to So feet 


above sea level. column termi 


in diameter by 30 feet deep, the top of 
which is 25 feet below the sea level. 
Each buoyancy member, of 1,100 tons 


displacement, is divided into 12 water- 


which are 


— 


tight compartments, some o 
used for ballast and 


ge for both planes and seadrome power 


water fuel stor- 
plant. 

Below the buoyancy tanks are the 
fixed-ballast tanks, the ballast 
iron ore, to give the concentrated load 
the center of 


being 
ing necessary to bring 
gravity below the center of buoyancy 
[he ballast tanks are of shallow depth 
but 70 feet in diameter, so as to develop 
the maximum damping effect. 

The open-work type of construction 
permits the 
through without breaking them up or 
in any way interfering with their regu 
lar motion. The deep draught insures 
support for the structure in the still 
water underlying the wave disturbance. 
Anchored at one end and unaffected by 
waves, it trails into the wind, irrespec- 

the direction or f the 
at any wind velocity exceeding 


largest waves to pass 


tive of size of 
waves, 
fifteen to twenty miles an hour. 


The 


total displacement of the sea- 


drome will be about 40,000 tons, ap- 
proximately one-third being ballast. 
About 6,000 tons of steel will be re- 


quired in the superstructure and 2,000 
tons of iron in the submerged section 

In reference to the effect on trans 
atlantic steamship traffic, Mr. Arm 
strong estimates the volume of air 
traffic by present transatlantic travel, 
although he believes that, with airplane 
travel making the trip in from 24 to 36 
hours, it would shortly double or triple 
the present traffic volume, so that with- 
in a few years there would be over 
6,000,000 passengers a year, utilizing 
not only extensive fleets of airplanes 
but requiring considerable additions to 
the shipping fleet, both freight and pas- 
senger, the latter being of the slower, 
more economical type, the trend of 
which is now discernible. 








ep NC DT RNIN RRR Om 


aaa oT 


attendee al 


—T, 
ee al 


XUM 








a 


eh PRAT RE 


g 
s 





XUM 





FEBRUARY, 1930 








The big 





for AIR MINDED 








ambitious MEN 





Depend on WILLCOX 


AVIATION BOOKS 
pea er a ear 


AIRCRAFT ENGINE INSTRUCTOR 
By A. L. Dyke 


Engineers from some of the best known companies assisted Mr. Dyke in the prep 
aration of this great book, which covers modern aircraft engines and miscellaneous ac 
cessories and equipment such as carburetors, magnetos, starters, generators, aeronautic 
instruments, etc. Adequate space is devoted to the Wright ‘‘Whirlwind,’’ the ‘‘Wasp 
Curtiss, Packard, Fairchild-Caminez (engine without crankshaft or connecting rods) and 
other leading engines, including some well known foreign makes A very complete dis 
cussion of the Curtiss OX-5 engine with engine trouble-shooting charts included Right 
up-to-date, including the construction and maintenance of metal (and wood) propellers 
principle of operation of supercharges and rotary induction, discussions and illustra 
tions of the ‘‘Cyclone,”’ ‘‘Hornet,”’ ‘“‘Chieftain,’’ ‘“Challenger,’’ Warner, Velie, Anzani, etc 

Practical, usable information is given on inspection for worn parts and locating 
troubles and what to do to correct or repair them 

The Aircraft Engine Instructor is more than a book—it's a complete training on 
aircraft engine construction, maintenance and operation; an indispensable source of 
ready information for the mechanic and pilot alike 

Contains 404 pages and over 400 illustrations, including folding colored inserts and 
master charts. It's the book of the hour 


ye SIZE NEW EDITION Sent postpaid $5.00 


AIR NAVIGATION and METEOROLOGY 
By Capt. R. Duncan 


Licensed Pilot in U. S., Canada, France, England 


Here is a book that_contains the exact information needed by a flyer to become at 
1ir navigator To study the book and make the widest possible use of it, re 
y the ability to read, write and use common sense 
subject is presented in a simple non-technical way without the use of 
oblems. It explains the meaning of all technical words and terms and 
h s and charts in a way that the reader cannot fail to understand. The 
principles air navigation, weather forecasting, magnetism and magnetic poles, are 
thoroughly explained before taking up the practical side of flying and the use of flying 
instruments 















f the book cover the airplane compass and all instruments used in 


1 as the Air Speed Indicator—Altimeter—Course and Drift Indicator 








ructions are given for calculating magnetic variations, deviations, effect 
n flight (drift), and other problems of air navigation. Night flying 


g ig equipment 
Over 240 pages, 70 illustrations. Flexible binding. 


19 EDITION 


Sent postpaid $3.00 


AIRPLANE WELDING 
By J. B. Johnson, M. E. 


Between the covers of this timely book is packed every fact and every bit of infor 
mation available today on the art of welding in aircraft design, construction and repair 
It covers every method of welding—every type of weld—every weldable metal—in plain 
every day language It shows how welding enters into aircraft design—how ships are 
fabricated and built with welds—how repairs are made, and best of all—it shows you 
how to make all the different kinds of welds and how not to make them too, so you 
an't go wrong The author has had a wide experience in actually doing and supervis- 
ing the kind of work which he describes so well for you in his book He has conducted 
experiments and made thousands of tests of various kinds. He has trained many men 
- _ art of Aircraft Welding, and is considered everywhere a real authority on the 
subject 

There is nothing academic or with the school-room flavor in the material he gives 
you. He talks right from the shoulder in the language of the shops His book is easy 
to read and easy to understand You get every point he brings out, not only easily and 
quickly, but in a way so you will never forget it 


Nearly 250 pages. 215 illustrations. Flexible binding. 


Sent postpaid $3.50 


SIZE 
5%” x 8” 








Published Oct., 1929 








In the Air—On the Ground— 
In the Shop—If you've got a spark 
of the “air urge” in your make-up 
—get acquainted with Willcox 
Aviation Books. 


Here are three new books, just 
as up-to-date as this week’s refuel- 
ing flight and just as practical as 
practical experienced writers can 
make them. 


They are simplified, well illus- 
trated, finely printed, durably 
bound—and downright important 
to your air success. Published for 
men who want the latest authentic 
information, without the need for 
deep and lengthy study. They give 
you what you want and what you 
need and give it to you quick. They 
are sold and guaranteed to be the 
best books on the subject, and you 
are the judge, because you get your 
money back on your own “say-so” 
if they fail to please. 


Step into your nearest bookstore 
and look over these great books 
today. Or mail the convenient 
coupon below, direct to the pub- 
lisher for the books you want. 


THE GOoDHEART 

WL Ltcox Co., INc. 

2009 South Michigan Ave., 
Chicago. 


Send me the books checked be- 
low on three days’ approval for 
which I enclose remittance for 
—Aircraft Engine Instructor $5.00 
—Air Navigation and Meteor- 

ology $3.00 


—Airplane Welding $3.50 
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AERONAUTICS 








SCHOOLS 




















THE 

PERFECT TAKE-OFF 
FOR YOUR 

FLYING CAREER 


ROOSEVELT 


AVIATION SCHOOL 


A civilian school after the 
Army pattern; equipment, 
curriculum, Army - trained 
instructors. At Roosevelt 
Field, where Lindbergh, 
Chambertin and Byrd 
hopped from. 45 minutes from Broad- 
way. New building groups, including 
dormitory for resident studeats and swim 
ming pool, now in progress. Dept. of 
Comm. certificate for complete training 
including transport pilot’s course. Write 
N. J. Boots, Lt. Col., Dept. S9, Roosevelt 
Aviation School, inc., Mineola, L.1.,N.Y 





BUYERS’ GUIDE 


This group of indexed 
small advertisements will give 
an up-to-the-minute summary 
of services and _ products 
available. 

A Star [*] in the copy 
indicates that another ad- 
vertisement by the same 


advertiser appears elsewhere. 
[Please see index, page 98] 


One inch insertion in this 
directory is $7.00 one time. 
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PARKS AIR COLLEGE 


Parks Airport - - East St. Louis, Ill. 
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U.S. DEP’T OF COMMERCE 
APPROVED 

GROUND & FLYING 
SCHOOL 






























CATALOGUE 
ON REQUEST 


SPARTAN 
SCHOOL OF AERONAUTICS 
TULSA a OKLA. 








WE FINANCE 


AVIATION 
TRAINING 


SMALL FEES 


EASY TERMS 


NO INSTALLMENT PAYMENTS 


UNTIL AFTER GRADUATION 


aetau 


STUDENTS 
AVIATION t- TRADE SCHOOLS 
a COMPANY 





PAY LATER” 








WICHITA FLYING SCHOOL 
(The AIR CAPITAL School) 
Learn to fly cog ble 


Earn while you learn 
the most complete course 
well as Airplane, and E 
—— in the Middle We 





;H The Ol jes 
ie full inbortaation 


WICHITA, KANSAS 





write: 
BOX 516 
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“WE PUT YoU Ogre OF THE wor.o” 


Complete courses for Pilots. Airplane 
and Engine Mechanic’s Courses. 

Rated by the Aeronautics Branch, De- 
partment of Commerce, as an Approved 
Transport Ground and Flying School. * 











. SS, ry 
Write _—— 
for LEAR? 
ABOUT OUR 
Free ABSOLUTE 
Booklet GUARANTEE 


WE USE ONLY 


Licensed Planes—Licensed Instructors 


Jefferson School of Aviation 
Jefferson City, Mo. 

















WANTED 


Fifty young men to learn to fly, 
at these low prices. Latest method 
of instruction. 


10 hour Course - - - - $150.00 
20 hour Course - - - - 275.00 
2§ hour Course - - - - 325.00 
Other information, including 
limited commercial, and transport 
licenses on request. If interested 
write, wire or come at once, as 
vacancies will be filled rapidly. 


H.C. (Pete) Young sanstatt. Mo. 


Auto y TurismQ 


Published in Chile—South America 
Monthly aeronautic and automotive 
magazine. Official Organ for the 
Automobile Club of Chile and all 
the Automobile Associations of the 
country.— 
Free sample copy sent on request. 
Yearly subscription $2.—that may 
be sent direct to Auto y Turismo 
P. O. Box 3319 Santiago de Chile 
or to the Offices of “Aeronautics” 
* 608 South Dearborn St. Chicago. 




















FLUE 


== A journal devoted to aeronautics wit 
== official statements of the Austrian Min- 
—_— 


== istry of Commerce and Traffic. 
Official Organ of the Austrian Aero-technical 





=== Society,etc. Notes fromall over the world! 
=== Subscribers all over the world! 


ADVERTISEMENT — SUCCESS ! 
Subscription foreign: Dollar 2.— 
AUSTRIA, VIENNA, III. 


TRAUNGASSE 11. 























Eagle Airways 


HINCKLEY, ILLINOIS 


Formerly Eagle Airport School of Aviation 
60 Miles West of Chicago 


Learn to Fly at our New Location on the 
Transcontinental Airway. DeKalb County 
Airport, equipped for night flying. Transport 
Pilots, modern equipment, reasonable rates, 
excellent accommodations. Distributors for Stin- 
son Monoplanes, Air-Kings, and Monocoupes. 
Write for free information 











ILLUSTRIERTE 


FLUG-WOCHE 


Periodical for Furthering Air Travel in the 
Service of Business and International Traffic 


Air Travel-Engineering, Air Travel-Business 
Air Travel-Policy 
Appears Monthly 
Annual Subscription Price Mark 28.00 


Verlag Fuer Deutsches Flugwesen 


Bertin-Lichterfeide, Augustastrasse 18, Germany 
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PUBLICATIONS 








AERONAUTICA 


MONTHLY INTERNATIONAL 
ILLUSTRATED REViEW 
Medium of Flying and Aeronautical 
Construction of Italy 
Whatever interest in aerial navigation, one 
read in t periodical, one of the most val- 
t wi jely circulated of the seronauti- 
Subscriptior one year 150 lires. 
Sample copy 10 lires. 
AERONAUTICA, VIA GESU, No. 6 
MILAN (ITALIE) 











ICARO 


the only technical aeronautical review 
in Spanish with a wide circulation in 
Central and South America as well as 
Europe. All the principal aeronautical 
circles of Spain and the 18 South 
(American Republics are its readers. 
Subscript ion price for one year $7. Subscriptions 
may be sent direct to ICARO, Apartado 669, 
MADRID, Spain, or to the offices of Aeronautics, 
608 So. Dearborn Street, Chicago, Illinois,U.S.A. 


School and Training 
Information 


Those who intend to learn the joy 
of piloting this spring may obtain 
complete information on schools with 
complete data on all courses available, 
prices, etc. 

State your requirements to AERO- 
nauTics School Department. 

No recommendations will be made, 
but sufficient reliable information will 
be supplied to enable you to make a 
suitable selection. 





SUPPLIES and PARTS 





Bhat fe your Opa) 


Save money on aviators sum 
mer and winter clothing n- J 
lustrated catalog mailed free 
upon request. Write Dept. ‘A’ 
CKER’S 
CKER’S 
159-06 we Ave. 
Jamaica, N. Y. C. 























Deutsche Motor - Zeitschrift 


(German Motor Review) 
A special review of mechanical locomotion, 
of the technique of motor vehicles, 
and of connected industries. 


In every number 
Tables of characteristics of new types of tour- 
ng cars, autobusses, trucks, tractors, aero- 
planes, and automobile and aviation motors. 
Published every four weeks (13 per year) 
Sample copy free upon request addressed to 
DEUTSCHE MOTOR-ZEITSCHRIFT 
DRESDEN, A-19, Mueller-Berset-Strasse, 17 














’Aérophile 


Founded in 1893 


The facts 
The documents 
The numbers 


Publishes the official bulletin of the Aero-Club of 
rance 
Subscription price: one year: 60 Francs (A copy: 
Francs. ) 
Subscription may be sent direct to L’AEROPHILE 
or to the office of AERONAUTICS, 608 South 
Dearborn Street, CHICAGO, Tlinois, U.S.A 
Publishing and Managing Office 
35, Rue Francois I°, 35, Paris, 8° 














Whoever is interested in flying, whoever — to fly or 
ry 


build a fiying craft, should re 





NDET 1008 — HERAL NOE GE BE 
WON ASAI (RYE 'S « CF 





ITNT 


The oldest and the leading flying magazine in Germany 


Reports quickly and definitely all events and novelties, 
gives construction tables, sketches and many illustrations 


from the world of aerial navigation. The ‘‘Flugsport’’ 


is, according to the statements of the foremost author- 
ities the most reliable reference work in the field of 
aerial navigation. Sample copy free. Subscription price 
RM 4.50, yearly RM 

Published every 14 days. * Subscriptions may be 
sent direct to office of Flugsport, Bahnhofsplatz 8 


quarterly, delivered to your home, 
18.- 


Frankfurt a.M. Germany. 





HANGARS 








HANGARS | 


All-steel, fireproof. 
See models at our 
Jamaica Sea Airport 








Let us quote. Send for folder. 


ADVANCED AIRCRAFT CORPORATION 
135-08 Jerorne Ave., Richmond Hill, N.Y. 














SUPPLIES and PARTS 


-Northeaster 


FLYING TOGS 
HELMETS * GOGGLES 
FLYING SUITS 
WRITE FOR COMPLETE CATALOG 


BECK DISTRIBUTING CORP. BO E.1s1e ST. NVC 








PATENTS 
PATENT YOUR INVENTIONS 


Register Your Trademarks 


if your invention is new 
and outs i 








it 
able. | OTECT your 
rig U. S. and 
Foreign Patents. Send 
mea s h or model 


ef your Invention. 
Consultation free. 


Z. H. POLACHEK 


Patent_ Attorney, 
Goniuttion Engineer, 
ne Two Three Four 
Broadway, N. 


1234 Broadway 





New York City 








MASON, FENWICK & LAWRENCE 
PATENT LAWYERS 
600 F St., N. W., Washington, D. C. 
Estb. over sixty years. Send sketches. 


Electrical, Aeronautical and Chemical Inventions 
carefully handled. Practice before the U. 8. Courts 
and the Patent Office. Prompt and careful service 
Write us. Protect your inventions. 


TRADE MARK REGISTERED 











\Your Airport i in the South 


|Everything aeronau- 
tical...1 1 branches serv- 
ing the entire south. 
| Aircraft, aero supplies, 
lairport construction, 
| aeromotive service. 

uthern Aeromotive Service, Inc. 











| Division of Southern Air Transport System 











PATENTS—TRADE MARKS 


Don’t Lose Your Rights to Patent Protection 
Before disclosing your invention to anyone 
send for free blank form “EVIDENCE OF 
CONCEPTION” to be signed and witnessed 
LANCASTER & ALLWINE 
Registered Attys 
471 Ouray Bldg., Washington, D. C 
Originators of forms “‘Evidence of Conception’’ 














BUYERS’ SERVICE 


HOSE. who are contemplating the purchase of an 





airplane are invited to write to AERONAUTICS, 
608 S. Dearborn St., Chicago, for comparative speci- 
fications and prices. 
Please specify the amount you wish to spend, and 


the use intended for the plane. 


$1,000 up. 


No recommendations will be made, 


Prices range from 


but sufficient 


reliable information will be supplied to assist you in 


making a suitable selection. 
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HOW AIRPLANES ARE DESIGNED ({ 

















must have speed and carrying capacit ys name a higher figure than the 
Also, it requires stabilit nd its 
neuverability can be reduced he he prel iry weight estimate is 
and altitude of — the rious 1 ( a for determining the 
whence the plane | t reas—and etimes also the 
impose certain I t e ot i—and_ the 
and take-off speeds, wl h nsidet ral proportions f the ship De- 
tions will be reflected 1 sever ‘ lesion begins with a sc: drav 
phases of the design. ¢ wing the Sid of the uselage 
There are a whole host of such ite og isider it best to 
to be studied but at the nd r the té € gine fuel pilot ind 
study the engineer can set vn bly the armament in their desired 
number of definite featur s whi relative positions in this drawing and 
must be incorporated in fill it ( important items 
product. These will includ n eng! termine the general outline of 
of such-and-such type and horsepow: t fuselage 
gasoline tankage of so many gallot 1e center of gravity of the fuse 
so much passenger or carg space oe calculated y locating the 


so much wing area, so n a enters of gravity of the various parts 











face to balance the wings and man nd using their timated or known 
other lesser items, but they will all | weights considered as forces applied 
very general indeed and their positions to qa beam. Location of this couter of 
with relation to one another w ill har oravity determin« s the lk cation of the 
ly have begun to be considered ng and landing gear. Its position 
Knowing something of the variou th relation to the wings is extremely 
structural materials that can be en portant; should it be only a few 
ployed, the designer’s next step is t nches forward or back of the proper 
make a preliminary weight estimat position the ship n be wholly un 

One of the main secrets of successfu nageable in flight 
design is the ability to make a reasot When the side view of the fuselage 
able approximation of what the fir s been completed, a plan view and 
ished plane will weigh and then to hol front view are drafted. From these 
the completed craft down to that fig formance bility charac- 
ure. This requires much experien stics are calculated. Several changes 
and very careful supervision, as witl y be necessary at this point as theo- 
out exception airplane projects tend t retical computations, based on informa- 
gain steadily in weight up to the time tion obtained from test flights of other 
of completion. Failure to obser planes, enable experienced engineers to 
this requirement has often 1 the determine these matters very accurately 
success of many designs which othe lile the plane is still on paper. Thus, 
wise showed great promise hould a given design fail to show prop- 
it stability, the matter can be corrected 


In making this estimate it is 
divide the plane into its components by changing the stagger or relative posi 
such as wings, tail group, fuselag tio! ; increasing their 
power plant and so on and then to sul ng to or reducing 


divide these further so 
final analysis estimating the weight 


amount of sweep-back, by re-dis- 


sing part of the weights or by other 





for instance, of an aileron will consist Ins 
of figuring so many feet of such and [f still more accurate determination 
such sizes of steel tubing, plus s \ he plane’s characteristics is de 


metal added in welding, plus such accurate wooden model 





such fittings. Estimates be quit f the craft is tested in a wind tunnel. 
accurate, as the weights of riou s is almost always done if the new 
sizes of tubings are easily ascertainable sign is at all radical. It is a very 
and approximately similar fittings ensive process, but produces very 
be tossed into a scale pan and weighed 1able results 

individually. Certain factors, too, aré The model is mounted, generally up 
usually known definitel forehand down. on wires in the tunnel, 
as the weight of the engine, the weight these wires being connected to scales; 
of the instruments, and thi ful load r is then forced through the tunnel 
the plane is to carry. Moreover, as speed. As conditions are 
design is brought nearer mpletior t same whether airplane moves 


the air is still or the air moves and 
is still, the 


the weights can be computed with 


creasing accuracy, but the scales circumstances 





word and the are perfectly simulated and 


ways have the final 


ntinued from page 


the strains set up in the wires can be 


read off directly on the scales as so 


many pounds and ounces of lifting 
ability and of “drag,” or resist é 
forward progress 

Owing to certain peculiarities ot 
aerodynamics, such tests Ww ith models 
do not give results entirely propor 


tionate to those which would be at 
tained with full s 


sequently in one o1 


1 

lirpianes , con 
two places h 1g¢ 
wind tunnels have been built to 


the act planes 


commodate 
selves, though thus far none _ have 
been built of sufficient size for the 
testing of very large aircraft. Neve 
theless, the wind tunnel tests are con 
sidered very highly They are espe 
cially valuable in making comparison 
of various designs so that the best may 
be selected for manufacture. 

Having completed the performance 
calculations and the wind tunnel tests, 
if any are made, and made such modin- 
cations in design as appear to be justi- 
fied, the next step is to build a dummy 
“mock-up.” This is a “life- 


size” reproduction of 


plane, or 
the major por 
the cockpit, 


razt, 1. € 





tions of the < 
forward portion of the 
enough of the wing so that visibility 
Often an 


fuselage and 


can be determined actual 


engine is installed in its proper posi- 
; 


tion in this “mock-up.” Generally the 
cockpit 


and controls. 


is equipped with instruments 
Then various pilots and 
designers can climb into the dummy 
cockpit and ascertain for themselves 
the comfort of the arrangements, 
whether the controls are conveniently 
placed, how readily the instruments 
can be seen and how much visibility is 
This is an extremely im- 


it directly affects the 


afforded. 
portant matter as 
ease and safety with which the plane 
can be operated. 

Seated within a maze of wings, 
wires, and struts and with part of his 
view blocked off by the very fuselage 
which carries him, pilot has at best 
all too many visual obstructions. The 
designer’s task is to place things in 
such position as to offer minimum in- 
terference, particularly with his view 
of the ground when landing or taking 
off and with vision forward so that he 
can see his objectives—as for in 
stance, locating a flying field at some 
distance. In the case of military air 
craft, visibility above, behind, and both 
sides is extremely important. In fact, 
a military pilot would prefer that he 
multaneously in all 


have visibility s 
directions not interfered with even by 
the back of his head. It is all just 
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Imperative and necessary it is that we who are interested in Aviation should 
periodically lay aside our tools, to meet and get together, and grasp a broad 


rRNA A 


picture of our Industry. The 1930 Aircraft Meeting at St. Louis in 
February offers such an opportunity. A merchandising Event and 
Show of the first order, it will present all the physical achieve- 
ments of today—point many a trend of tomorrow. Here, for the 
first time, the selling side of Aviation will be paramount. 
... The world of Aviation expects you, your products, 
and your contributions to its progress—whatever 
their nature—at this greatest of Aeronautical 
Expositions. COME! By all means, COME! 
And bring your staff, and your associates! 


AERONAUTICAL CHAMBER OF 


COMMERCE OF AMERICA 
INCORPORATED 


CLIFF W. HENDERSON 
Manager, Aircraft Show Section 


St. Louis Office, Suite 242 
Hotel Jefferson 
ST. LOUIS, MO. 


INTERNATIONAL 


AIRCRAFT 


— ae 


ARENA 


STLOUIS 


MISSOURI 





FEBY 
15°% 23" 


INCLUSIVE 





XUM 
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another question of compr ng 
revising in which the expe 
the mock-up help a great 
signer does his best to 
mum of visibility in thos 
where it will be of gr 
The mock-up also is us 
mine the degree of comf 
and convenience that can 
pilot and passengers. Thus 
mercial airplane the experim 
show that it is advantag 
the windows slightly hig! 
that a writing desk may be | te 
front of this seat but 
that; that greater leg room 
by staggering the position 
chairs, or that the space 
an aisle is wider than neces 
hence that the seating arrangements 
be re-designed to give great 
When changes indicated 
experiments have been complet 
customary to make what is 
“profile” of the inside of the fusel 
This is a sort of a section d 


from front to rear which show 


led ; +1 


thing that is to be installed in the con 


pleted structure, such as instrum« 


pipe lines, controls and even wiring 


1 


is usually on a large scale 
to the foot—and its object is to 
vent structural interferen S 
times, when pressure of time has 
vented 
assembly of the plane has 
the designer with the necessity 
ting two things in the 

once, such as running a strut 
the oil tank. 

About this time the stress 
of the plane is made. As 
least half a dozen different condi 
in which an airplane is 





strain, the stresses set uy 
ber of the structure must be 


for many distinct loads hus, when 


plane is diving or flying at high s] 
or landing, or in a stall, o1 S 
tary aircraft often are—flying 
down, or rolling, the loading i 
ent from what it is in an) 
tion. Yet every part of 
must be strong enough t 
widely varying strains wi 
and still must not be needless]; 
for unnecessary strength 
necessary weight. Stress analysis 
is usually divided among 
experts and in spite of their 
efforts always requires a goot 
time. 

Because of the difficulties 
ing stresses in complex parts, 
often necessary to make samples 
test them in loading machines 


also is done when there is a questi 


as to whether a certain part will 
able to carry a required 
wing ribs made of woo 


making of a profile, fi 





oT Ss e not 
li] are¢ otte 
h dist tes 

oug len: th i 

, 
é loads ¢ 
] 

only hat 
trengt her points 
1 1 material 

g ¢ fi i] 

t f e structur 

¢ ss tl { 
2 o every h ¢ 
yurdet the same t e 
eight vl 

nplete wing structures 
en fuselages, 
p t ey were going 
irplane and then loaded with 
d eights until 
nst their ability 


nd every flight strain with an 


rein of s \ 

nalys work 1s a 
é but 1 it is con 
the det P Sig f the 
f diff t that go into 
e be carried out. Each of these 
be draw detail, thus 

g Ss es for each 

‘ ears 
| e than 22,000 
13e 1+ 

c 7 nM lt \ 12 

f | ft. While 

, z Sey 1 
1 everthe 

| necessary 
endous task 


ong as many 
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S ted by é 
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1 the t S e been fin 
the l S ete n 
| ret Ssary ges 
‘ 1 
the rst € il ) 
By this tota igh 
a P omined <« 
act € € hnineda l 
. , 
t that has gone into the alr 
been weighed as it was as 
' 1 
The nume es whi 
1ecess nd the 
tol . +; nN desigon 
fF ] 
e f tt s ive ected 
ati it ti Tt QT its i 
aie ty : 
( This is one I e things tha 
engine vorry and wh 
pe 1 the a re 








‘How Oil Companies Use 
Aircraft’’ and ‘Advertising 
and Air Transportation” are 
further articles by D. R. Lane 
that are scheduled for com- 


ing issues of Aeronautics. 








sures him, 
] sc11 ] > 
Midi t 
ise tor <¢ r 
use IOT P¢ I 
f 1 
If, howeve 
1 1.41 
) SHENUY ¢ 


r ort t 
gernel 
») Tar ftorw 
out than if 
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r if the latter 


gine mount 
gine forwat 
lls for numer 
fuel lines, oil lines 
Assuming th« 
s easily made so 
dure is to run the 
for several hours 
is all right 
function satisfact 
1S ready for its fir 
The test pilot | 
the mechanics giv 
pection to the 


fuel tanks are refi 
he oil supply 
up.” The pilot 


slows down: th 


iway and he ro 
some test Pp 
tle in orde 


nto the wind 
The first few | 
st dangero 


, ; 

sy banks and 
, - 

s the pilot lea 
| ’ +L 1 

ei oft ne sn 


nore altitude 
the sharpness « 
until he bas made 
thing of which 
This requires 
the intervals betwe 
chanics inspect 
structure for signs 


stretching, rem 





driven 

When theses 
any changes in des 
sary have been 

and there are 


the prelimi 


placed with final 
re made out, 
\fter that the 


duction dé parti 
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Dury ( CORRECTIONS 


(VIBRATION PROOF) 


FOR FUEL AND OIL LINES 


Our Latest Contribution to 
THE AERONAUTICAL INDUSTRY 


This new connection is our answer to the challenge of the Aero- 
nautical Engineers for a Leakproof Copper and Aluminum tubing 
connection that will resist vibration. 


Its development covers two years of over 600 series of vibration 
tests. 


Let us tell you more about it at our booth at the coming Interna- 
tional Aircraft Exposition at 


ST. LOUIS, FEB. 15 to 23, 1930 


Adopted by the Sky Specialties Corporation of Detroit for the 
Heywood Starter after conclusive tests in favor of the HI-DUTY 


THE IMPERIAL BRASS MFG. Co. 


Chicago, U.S.A. 













AERONAUTICS 









Americas 
Finest Flying Course h 


















This Parks P-2 biplane is completely equipped for night 
ftying with dual instrument board, landing lights and para- 
chute flares. It is used nightly in the instruction of Transport 
Pilot students at Parks Air College. 























Group of Parks students inspecting the new 
tri-motored Ford. Each of these men will be 
given a thorough course of instruction, in- 
cluding five hours in absolute charge of this 
monster plane. 





Parks student fueling new 
Ryan Brougham —a sister 
ship to Lindbergh's “Spirit 
of St. Lovis’’—which has 
recently been added to 
Parks equipment for stu- 
dent instruction. 
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IANT tri- motored Ford monoplane, 
Wasp-powered, added to Parks equipment. 


Parks Air College has taken another tremen- 
dous step forward. 


To its mighty fteetof more than thirty train- 
ing planes America’s largest civilian ftying 
school has now added a giant, a//-meta/ 
Ford monoplane, powered by three 425- 
horsepower Wasp engines—an exact du- 
plicate of the air leviathans in operation on 
the largest American passenger lines. 


Every Parks transport student will receive 
thorough instruction in the handling of the 
new Ford—eight hours at its controls, includ- 
ing five hours /n absolute charge of the huge 
plane. 


The addition of this great new ship is one 
more reason why you should take your train- 
ing at Parks. No other aviation school has 
been so progressive in furnishing its students 
with the very finest equipment 
money can buy. 


The Parks training fteet of 
planes, for both day andnight 
training, includes open cock- 
pit ships of several types and 
ofvarying power,cabin planes 
of latest design,and bigtrans- 
port planes. In addition to the 





Interior view of our new Ford 
monoplane, 








new Ford monoplane, we have 
just bought a six-passenger Ryan 
brougham, powered with a 300 
h. p. Wright Whirlwind motor. 


Every Parks ftying school in- 
structor holds a U. S. Government license, 
and is a man of high skill and thorough ex- 
perience. They are all expert in their various 
fields. Some of them specialize in ftying, 
others are ground school instructors doing 
nothing but classroom and lecture work, still 
others are practical shop men—and so on. 


Mr. Parks personally supervises every 
activity at the school.He insists upon 
thoroughness every step of the way. He feels 
a personal responsibility for the training of 
every student. 


No wonder that Parks Air College was 
one of the very first schools to be fully ap- 
proved by the U. S. Dept. of Commerce! 
Small wonder that Parks graduates are 
grabbed up quickly by aviation executives 
to fill important jobs at big salaries! 


You can’t afford any train- 
ing but the best. And you can 
get the best training only at 
Parks. Your future is in the bal- 
ance. Don't gamble with it. 
There's a big job for you in 
aviation. Let Parks fit you for 
it. Take the first step today. 
Send the coupon for catalog. 


PARKS AIR COLLEGE 


ST.LOUIS ¥ 


( Division of Detroit Aircraft Corporation ) 


273 Missouri Theatre Building 


MISSOURI 


w 

















1 PARKS AIR COLLEGE 
' 273 Missouri Th 
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DIESEI 


British Beardmore concert xpel ¢ 
mental work was 

the cooperation of the British govern 
ment, the original purpose being 
sign an oil engine suitabl 

Mr. Morgan, of the Westinghouse cor 
cern, in a talk before the Pennsylv: 
section of the Society 


later cart 


Engineers recently, expt 
ion that the Beardmore Company prol 
ably had done as much | l 
ment of the Diesel engin 
in the world. 


Turning to troubl 


the development of the engine, Mr. ¢t 
Morgan said there had been trouble wit! 
the valve gear from the first, whicl 

] + he dis 


upon investigation, was found to be 
to inadequate lubrication. The valves 
are located in the cylinder heads and 
their operating mechanism comprises 
pushrods with spherical joi 

plying oil under pressure to these joints 


nts. By sup 


this trouble was overcome. There had t 
been some trouble also from improper 
clearances in the valve gea Shi 


were eliminated as a means of adjusting 


the clearance and set screws were su 
stituted. 


The big end bearings of connecting 
rods had given some trouble, and the 
steel shells originally used for the bus! 


1 ie —_ hell 


ings had been replaced by bronze she 

from the first, the result being that if 
the babbitt in one of the shells melte 
out, less damage would be done to 
shaft. There was 
from cracking of the babbitt. At 
ent, the babbitt was applied to the c 

necting rod directly, and the bearing 
pressure was reduced, which i 
eliminated this trouble. In the original 
design, there was an oil groove 
the bearing, which divided 
bearing area in halves. This grooy 
had been eliminated. 


also some trout 


nr 


re 


Some trouble was also 
pump leakage, but this was o 
by the use of more suitable materials 
Of course, if the pump were to give con 


vercomé 


tinued satisfactory service, the fuel 
must be free from dust and grit, which 
would cut the bearing surfaces, nor 


must it have a high sulphur content. In 


the latest design of pump, in whicl 


he “Graf Zeppelin,” 


ENGINES ntinued from { 


ylinder, the pump speed has been 


ced to half engine speed, which 
es more reliable service 
\s regards lubricating oil consump- 
Mr. Morgan said that he had found 
factors the 
ket water temperature and the lubri 
counted for vari 
n from one-half 
En 


with 





changes in as 


oil pressure 





ms in oil consumpt 


to eight pounds per hour. 


consoled themselves 
that the 


through 


often 


e assumption faster the oil 


ated 


ter the heat would 





the system, the 


be dissipated from 


e bearing, but there was one most 
cal rate of circulation from the 
ndpoint of both heat transfer and 
and this should be deter 

M has still to be learned in the 
of high speed Diesels; in the fu 

re research should be carried out 
ng lines of greater coordination be 
een fuel pump characteristics and 
mbustion chamber requirements 


ul cannot separate the pump from the 
mizer,” concluded Mr. Morgan. 
In Italy 


aircraft has been 


f the Diesel type 
built according to 
aruffa. It is a 
both in the 


an engine « 


designs of Sen r ( 


stroke cycle type built 


nd radial fo s, and is said to 
given satisfact results in block 
t lg Sé la has been reported 
France, to the writer’s knowledge, 


this is by no means proof that no 


experimental work has been done there, 


+ 


1 
tnere 1S a natural 


id int¢ 


tendency to with- 


mation regarding development 


rk of even a partially military nature. 
Returning again to Germany, we find 
he Maybach Engine Company, Fried- 


hshafen, designers and manufactur- 


rs of the aircraft engines used in prac- 
tically every German airship, including 


engaged in the de- 
pment of the high speed oil engine, 
ugh along somewhat different lines 
Dr. Maybach 
e remembered as the engineering 
ssociate of Dr. Daimler in .the early 
speed gasoline engin< de- 


their competitors 





which is de- 


for automotive, 


marine, railcar, and dirigible use, is, the 
writer only 
Diesel engine employing air injection 
Since most of the advocates of hydraulic 


believes, the high speed 


injection consider air injection un- 
suited to this class of work, it is of inter- 
est to quote the arguments of the May- 
justification of the 
In a pamphlet 
entitled, “Why 


any 


bach Company in 
adoption cf this system 
published sometime ago, 
not Airless,” 


“Tf it is desired t 


the comfy 


says: 

produce a really 
practical vehicle type Diesel engine, it 
is necessary to deviate from previous de- 
sign practice and aim at the highest 


weight efficiency and economy. 
In addition, 
flexible, the same as the modern gaso- 
operate 


all 


In order to meet these 


space 


the engine must be very 


line engine; that is, it must 
economically and satisfactorily at 
speeds and loads 
was found necessary 
It was es- 


pecially clear that only perfect regula- 


requirements, it 
to employ special measures. 


tion of the injection air and of injected 
fuel could give that degree of elasticity 
which To 
assure such accurate dosing by metering 
the liquid fuel alone is absolutely hope- 


is necessary and desirable 


less. It is only necessary to consider 
what infinitesimal quantities of fuel are 
involved in fueling such a high speed 


+ 


multi-cylinder engine to realize the fal- 
lacy. 

“To atomize such small quantities of 
fuel sufficiently, it is necessary to em- 
ploy pressures of several hundred at- 
mospheres and such small orifices or 
cross sections that difficulties in 
manufacturing and in keeping the jets 
clear are immediately obvious. This has 
So we 


the 


experiment. 
) air injection ; only 


been confirmed by 
were led, naturally, t 

this permits of the fine regulation which 
is characteristic of the Maybach crude 
oil engines. There is no doubt that later 
on it will be found possible to build high 
speed oil engines on the airless princi- 
ple which will give as good perform- 
ance, however, but as yet this develop- 
ment stage has not been reached; prob- 
ably will not be for sometime. 
compressor, it is 
possible to build it so that it will be 
perfectly reliable. It is only necessary 
to see to it that it can be inspected eas- 


“As regards the 





there is one pump cylinder for each en- ened several sizes 
TABLE I 
TABLE II 
speed scavenging pressur = AR 

400 R.p.m 17.5 W.G Engine speed, Fuel consumption in gms/b.h.p./hr. 

600 “ 31 “ 7 evs. for B.m.e.p. of 

8000 “* 52.5 70.5 1.5 at 3.0 at 4.5 at 6.0 at 7.5 at 
1000“ 7 6 500 297 212, 187, 181. 193 
1200 “ P 92 68 ‘ 750 289 204 183 175 179 

Actual volume of scavenge and charging 44 times cylinder 1000 296 206 184 175 180 
volume. 1500 332 225 195 187 193 
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“Lindy” Took First 
Training at Lincoln 


In his book, “WE”, 
Lindbergh tells about 
his early training days 
at Lincoln. Here is an 
extract: 


“On April 9, 1922, I 
had my first flight as a 
passenger in a Lincoln 
Standard with Otto 
Timm piloting. The next 
two months were spent 
in obtaining my flying 
instruction and in learn- 
ing what I could 
around the factory as 
there was no ground 
school in connection 
with the flying course 
at that time.” 








Quick Success for Lincoln 


Graduates -- 


Read Their Letters 


HEY’RE making good—are Lincoln graduates! Some pilot great ships 


down the roaring skyways. 
distant journeys. 
staunch, dependable and safe. 
ing tells! 


Others put planes in dependable shape for 
Still others—working on craft unborn—are making them 
In the air or on the ground—Lincoln train- 
It’s thorough, complete, entirely practical. It assures success. 


At the left see photos of 3 Lincoln-trained men who are making good. Their 


letters—only a few of the many we receive—praise the school. 


below! 


Demonstrates Planes 


“Thanks to your capable instruction I have 
secured a position with an aircraft factory at 
Lincoln, demonstrating planes. This position 
pays me a good salary. It also enables me to 
build up my required hours for a transport 
license at no expense to myself. I attribute 
my success thus far very largely to your 
school.’"—Malcolm 8S. Smith. 


Substantial Salary 


“Desirous of getting into the airplane indus- 
try, I traveled over half the United States, in- 
vestigating flying schools and airplane fac- 
tories. 

“T finally selected the Lincoln Airplane and 
Flying School. I am glad I did. For after 
completing the prescribed course of training, 


Complete Courses— Come to the FREE Aviation Book 


Lincoln School. Get complete, practi- 


* 2 Get our FREE new book, 
cal training as ground man or pilot. «aviation Beckons You". Con. 
We train you for all Dept. of Com- tains full information about 
merce Licenses. Over $250,000.00 Lincoln School. Tells story of 


worth of buildings and equipment, with ,; 


connection. 
disassemble and assemble actual ships 
and motors. You go right up into the 
sky. Planes and pilot and airplane 
mechanic instructors carry the Dept. of 
Commerce License. Mail Coupon for 
complete information! 


LINCOLN, NEBR. 


“Lindy” 
- . : interesting aviation facts 
large production airplane factory in and photos. Tells about Big- 


Expert instructors. You Money opportunities in Avia 
tion, 


Read them 


I had no difficulty in landing a good position 
in one of Lincoln's aircraft factories, where | 
have worked for several months, receiving a 
substantial salary to start and with the as- 
surance of promotion in the future. You have 
the best equipped ground school and give the 
most careful and thorough training of any 
school within my knowledge.’’—W. Q. Mangold. 


Job in 4 Days 


“I found all Lincoln instructors most courte- 
ous and most willing to give me every help. 
I most heartily recommend your school. 

“After completing my mechanics and ground 
work June 20th, I started to work as an air- 
plane mechanic at the Worcester Airport here 
at East Douglas, Massachusetts, June 24th.’ 

Edw. C. Thompson 









at Lincoln. Chock full 


Mail Coupon—NOW! 


MAIL THIS COUPON | 


LINCOLN AIRPLANE SCHOOL 
| 235 Aircraft Bldg., Lincoln, Nebr. | 
Dear Sirs: Please send me FREE Book. 
| “Aviation Beckons You”, including the | 
story of Lindbergh at Lincoln, Low Tui- 
] tion, etc. | 
p Neme.s bwiOd: 8L0.F URL ome: ae 
| Addres¥ ts BE MENT OF Sorte te “| 
ag i cai Siti a i bse ence eiaae 
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ily. It is not necessary to fear undue 
cooling of the air in the cylinder by the 
injection air, provided the injection 
valves are properly designed, as has 
been shown by long experience with 
such high speed engines. 

“After a thorough consideration of 
the reasons put forth by the proponents 
of hydraulic injection, air injection was 
chosen for the Maybach engine, and 
thus a power plant was produced, which, 
on account of its compactness and excel- 
lent control, is adapted to replace the 
gasoline engines thus far used in most 
applications.” 

Nearly two years ago, the Robert 
Bosch Co., Stuttgart, which has been 
prominent in the manufacture of igni- 
tion equipment for Otto cycle engines, 
entered the Diesel engine field by ob- 
taining an exclusive license under the 
patents of Franz Lang, owned by the 
Acro Company. The Bosch Company 
realized that successful application of 
the oil burning engine to equipment 
formerly powered by gasoline engines 
might effect the market for magnetos 
and spark plugs seriously, and therefore 
decided to tie up with the new develop- 
ment at an early date. The Bosch Com- 
pany points out, that, in the manufacture 
of fuel pumps and injection valves for 
high speed engines, especially aircraft, 
the same class of precision work is re- 
quired as in the manufacture of mag- 
netos, and it feels that it is therefore 
particularly fitted to undertake this class 
of the work. The company, therefore, 


EXPERIMENTAL PARACHUTES 


no swing occurs when it is used. 

Its new springless non-foulable pilot 
parachute increases the safety factor 
of the new parachute. This pilot 
’chute is 30 inches in length and 36 
inches in diameter. Shroud lines are 
not needed as its lobes have partitions 
which extend to the central elongation 
and fasten directly to the apex of the 
mainsail. The pilot parachute, now 
used as regular equipment with the 
standard parachute carried by both 
army and commercial fliers, is ac- 
tuated by means of springs. In the 
improved experimental parachute, this 
actuation of the pilot 'chute is achieved 
by an entirely different method of 
packing. 

The new parachute pack is provided 
with rounded corners which insure 
greater durability and also prevent 
folds of the silk slipping through. In 
simulation of the standard parachute, 
the shroud lines are stowed away in 
pockets, zigzagged across the bottom 
of the pack while the mainsail is 


folded on top. Two pieces of canvas, 





gases, and the adoption of a practically 
100 per cent constant volume cycle. 
Firing pressures above 1,200 pounds to 
the square inch are allowed for in the 
design, while phenomenally low fuel 
consumption, low exhaust terminal 
pressures and temperatures, and a re- 
duction in weight per horsepower to a 
figure compatible with the characteristic 
requirements of aircraft are attained. 


plans to make only these parts and to 
license engine builders under its patents, 
which also cover other features besides 
those of the pump and injector. 

Interest in the possibilities of the 
engine in American aircraft 
circles was stimulated last spring, when 
a Stinson-Detroiter monoplane flew 
from Detroit to Langley Field, Virginia, 
powered by an oil burning engine de- 
signed by the Packard Motor Co., of 
Detroit, for a total fuel cost of $4.68, as 
against a normal cost for gasoline in a 


Diesel 


Operation with aircooling and but a 
single valve seems to be the radical de- 
parture from current high speed Diesel 
practice, although the monovalve prin- 
ciple seems to have a prototype in an 
old patent specification of Dr. Diesel’s. 
These features appear outstandingly re- 
sponsible for the extremely low weight 
of less than three pounds per horse- 
power. High combustion pressures, con- 
trary to the now obsolete viewpoint, do 
not increase the specific weight, because 
they add to efficiency and power in 
greater proportion to the extra metal 
sections required to withstand them. 
Actually, a net reduction in specific 
weight is obtained. 


conventional aircraft engine of some- 
thing more than $25.00, and the interest 
thus stimulated has since continued at 
a high pitch among the airminded public 
at large 

It is only recently, however, that more 
or less complete engineering data has 
been available concerning the engine. 

According to latest authoritative re- 
ports, the engine is a nine cylinder fixed 


or static aircooled radial capable of 


about 200 horsepower at 


The bore and stroke are 5 inches and 


1900 r.p.m. 


514 inches, giving a displacement of bi takasice ; 
something like 970 cubic inches. The The ee oe cond ba have “ag a 
engine is capable of a brake mean ef- haust — and no intake pipe; in fact, 
Ms , no manifolds whatsoever. The articu- 
fective pressure.of I10 pounds per : 

lated system of connecting rod attach- 
square inch maximum a ; 

ment is employed, one of the cylinders 


The outstanding technical features of 
the Packard Diesel, which are organic- 


I 


being equipped with a master rod. Close 
to the base of each cylinder is mounted 
a cam operated fuel pump, with its in- 
jection delivery tube leading up to the 
side mounted spray valve and its suc- 
tion line branching toward the fuel sup- 
ply header, which is circular. 


ally related both to the essentials of 
Diesel practice and to aeronautical tech- 
nology, appear to be the use of a single 
valve both for the admission of the air 
the exhaust 


and for the discharge of 


[Continued from page 28] 


subjected to great tension by the use is released. This prevents the folds 
of heavy elastics, are drawn diagonally from bunching and keeps the shroud 
the shroud lines and mainsail lines from becoming entangled and 
and are fastened under the outside facilitates the “bellying’” of the para- 
corners of the pack with pins. The chute with air in swift and orderly 
pilot parachute is perched on top of. style. 

these diagonal pieces, being rolled par- Major Hoffman reports that the ex- 
tially in a fold of canvas attached to perimental tests made thus far with 
the outside cover of the pack. This the improved parachutes equipped with 
s well as the diagonal pieces are triangular mainsails have evidenced 
under the exterior base of its sterling qualities. The invisible 
and are fastened by the self- “writing on the wall” predicts that if 
future tests result as favorably as 
those already completed, this research 
will bring about a revision of the 
standard parachute of the Army Air 
Corps to incorporate the new factors 
and features. The standard ’chute with 


across 


cover a 
extended 


nack 
DaCk 


the | 


same pins. 
forced to take to 
vehicle of safe 


When the aviator, 
his parachute as a 
landing in time of emergency, pulls the 
rip cord, the arrangement is such that 
these pins are withdrawn quickly, even 


as the diagonal pieces under strong the exception of these invaluable im- 
elastic tension draw back sharply, provements will unquestionably remain 
throwing open the top cover and hurl- unchanged insofar as raw materials 
ing the pilot ’chute out into the wind. used in its manufacture, its size and 
The edges of the mainsail skirt are principles of operation are concerned. 
attached to the bottom of the pack Then it will be only a matter of 
with special glove fasteners so that time until these research results will 


also effect similar improvements in the 
average commercial parachute. 


the chute and shroud lines are strung 
out completely before the skirt bottom 
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Here It Is! Brand New! 





THE AVIATION 
MANUAL 


A Complete Ground Course for Beginners 
A Quick-Reference Handbook of Authorita- 


tive Data for the Flyer and Technical Man 


Now, for the first time, the whole subject of aviation is covered thoroughly in one 





profusely illustrated handbook—an encyclopedia of flying—a complete exposition of 
planes, their construction, equipment and operation. In a clear, thorough, and 
practical way it completely explains all of the things the beginner must become 
familiar with—it offers the background needéd by the man who wants to fly and 


the man c 
the knowle 
practice of fli 


erned in any way with the science or business of aeronautics—it presents 
he must have of planes, motors and instruments; of the theory and 
ht; of license regulations, air traffic rules, and the requirements of 
commercial aviation. And it is all presented clearly in non-technical language 
with a.wealth of photographs, diagrams, and tables. 











Edited by 
LT.-COMMANDER JOHN W. ISEMAN, U. S. N. R. 


with the assistance of 
many famous pilots and engineers 


ie Aviation Manual was prepared under the editorship of Lieutenant Commander 

ohn W. Isem S R., who has more than 5,000 flying hours to his credit 
=a twelve ars’ aviation experience, from instruction in ground school subjects 
at Massachusetts Institute of Technology to command of the Navy Air Station at 
Rockaway, N. Y. In 1920, as chief pilot of the Aeromarine West Indies Airways, 
he flew the first air mail from the United States to a foreign country. Many of 
his former students are now holding responsible positions in the aviation industry 
as pilots and executives. Assisting him in this undertaking were such contributors 
as Colonel N. J. Boots, General Superintendent of Roosevelt Field; Merwin M. 
Peake, instructor in the Curtiss Flying Service; G. B. Speir, Curtiss Aeronautical 
Engineer; J. D. Peace, Jr., specialist in aircraft instruments ; Otto H. Lunde, Fair 
child Engineer; Lieutenant Assen Jordanoff, veteran pilot and a noted instructor of 
16 years’ experience; Travis Hoke, editor of Popular Science Monthly and authority 
on meteorology. These and other able instructors have combined to make the 
AVIATION MANUAL the most authoritative and comprehensive treatment of the 
entire subject of modern aviation. 














A Reference Manual 
For the Trained Man 


Prepares You for 
Flying Lessons 


Here’s just the book you have been waiting Never before has the entire subject of air- 
for—the easy-to-follow guide that will in- craft, their construction, equipment, and oper- 
troduce you to every phase of aviation—the ation, in all its phases, been covered in a 
complete handbook that will answer all your quick-reference handbook. Every man, whether 
questions about flying—the one volume that pilot, mechanic, designer, manufacturer, or 
will give you the best start on the road to business executive, who is concerned with 


success—an entire beginner's course in a single 
volume that will save you time and money and 
make your advanced work quicker and easier 
for you. Whether you look forward to being 
a pilot, a mechanic, a radio operator, a photog- 
rapher, a salesman, or an expert in any 


aviation has felt the need for such a handy 
authority to answer quickly his questions on 
special points of aeronautics. Now the need 
has been filled—and filled adequately, by the 
highest authorities in the country, in a single 
convenient volume. Every section of the book 
other branch of aviation THE AVIATION has been prepared by the man best qualified 
MANUAL will start you RIGHT and guide to do it—and every detail of the information 
you to the big opportunities in this rapidly is based upon the latest available data and 
growing field for air-minded men most up-to-date developments. 


FREE EXAMINATION 


The brief descrix tion that is possible here could give you only a slight appreciation 
of the ground covered in THE AVIATION MANUAL. We therefore want to place 
a copy in your hands so that you may see for yourself its remarkable value. Do 
not send us any money. Merely mail the coupon and we will send the book to you 
for ten days’ examination. Within that period you may return it to us and owe 


us nothing, or you may remit the low price of $5.00, if you decide to keep it. Send 


the coupon TODAY. 
Order on This Coupon 








POPULAR SCIENCE PUBLISHING CO., 
381 Fourth Avenue, New York. 


Please send me a copy of The Aviation Manual. Within ten days of receipt 
I will either return the book or remit $5.00. 
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Brief Outline of Contents 


INTRODUCTION 
Entering the great and growing business of air pranepes rt and aircraft 
manufact New methods of organization and how they open many 
doors for torwasd Mocking men. 


PART I. 
“What Is There in the Aviation Business for Me?” 


Chapter I Opportunities in Aviation. 
i red 

aeronautical 

—_— traffic agent, advertising and publicity man, executive 


Cc hapter 2. The Business of Flying. 

Commercial flyine— Private flying—Cost of flying—Profits in flying. 
Chapter 3. License Requirements. 

For pilot—For mechanic—For aircraft—Insurance 





PART II. 
“How Am I to Learn to Fly?” 


Chapter 4. Qualifications for Flying. 
Physical requirements— 1 he government examination— Your chances 
of passing it— Personal aptitude: courage, concentration 1ickness, 
ad@iptability. good judgment— Experience along re lated lines 
Chapter ’: Training to be an Aviator. 
The ideal training—Age for learning—Time required t 
a. he instruction on limited means—-Chances to learn to fy 
v 
Chapter 6 “Your Background of Knowledge. 
The well trained man's advantage—Subjects that w elp y 
engine doclzn and operation, astronomy, navigatior tec 
New high school courses in serona College coursee—DMilie 
and aavet services— Practical experiences in re 
Chapter 7. Aviation Schools and Fiyine c lubs. 
Typies! school organizations Ch osing & 6 10d school— Entrance 
requirements—Courses of study 
Chapter 8. How to Get the Most Out of a Flying 
Course. 
Training planes—Length and number of flighte—Ground st 
Adding to your flying time— Renting a plane— Buying a seconc 
gene Enlisting in the Army or Navy flying service to gain flying 


Chapter 9%. Your First Outfit. 


Clothing for the beginner in aviation— Equipment and accessories 


he parachute. 
PART III. 
Planes and Motors 


Chapter 19. Standard Airplanes, Seaplanes and 
Amphibians. 
Characteristics of leading commercial aircraft 
Chapter 11. The Construction of Planes. 
a of manufacture— Fuselage construction— W ings— Landing 
ar—Floate and pontoons—Controls. 
Chapter 12. Power Plants 
Cpenenereiat aircraft od in -. CO ignition, cooling, and 
rications 
Chapter 13. The Manufacture of Engines. 
Factory methods— Testing— Ins > 
Chapter 14. Instrumen 
asuring altitude—Air and ground speed—Comp: 
ore— Tachometers and engine instrume 
ng instrumente. 








PART IV. 
“What Must I know About the Theory of Flying 


Chapter 15. Elementary Airplane Design 
Co power plant, load— Balance and stability—Glid- 
—Simple calculations 
Cc hapter | 16. Materials and Their Properties. 
Wood, metal, fabric, and other materials considered from the de- 
signer's standpoint. 
Chapter 17. Wings and “Props.” 
The theory of designing wing sections, control surfaces, propellers— 
Other factors in design 
Chapter 18. Wind and Weather. 
Air currente—Clouds—Storms— Elementary meteorology 


PART V. 
Practical Flying 


Chapter 19. How a Pilot Inspects His Plane. 
Inepocting, the ane puper—The cockpit and instrument examina- 
tor moto! 

Chapter rb. Learning to Fly. 
= ~ofi—Clearing obstaclee—Climbing— Turne— Glides 

mt emereency landin, 

Chapter 21. anced Fiying 
Solo flighte— Stall — epins a how to avoid th em 
flying— Night flying—Stuntir 

Chapter 22. Laying an Air Course. 

Maps and me, readinge—Contour lines—Navigation from the 
aviator’s standpoint 

Chapter 23. Air Traffic. 

Airports and landing fields— Fees and rentale— Lighting « 
Airways—Air traffic rules 

Chapter 24. The Laws of Aviation. 

inteogationsl. | untionsl, state, and local regulations— How to avoid 


violating t 


Cross-country 


fa-r porte— 


APPENDIX 

The. Language of the Air. 

oesary of aircraft and aeronautical! terms. 
Bibliography and References. 
History of Aviation—A summary, 
Classified List of Schools. 
Miscellaneous Tables. 

INDEX 


Over 600 pages, 150 illustrations including dia- 
rams, rawings, and photographs. Flexible 
und in hand-book style—full gold edges. 
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AERONAUTICS 


— Wright gives you 


Education for each 


While you are investing in your own future, invest in 


a course that doesn’t stop with just “getting you by” 


HERE are plenty of flying schools 
where you can learnto get a shipinto 
the air and back to earth again. 


But when you spend good money to 
get a start in this vast new enterprise, 
aviation, you want to get your money s 
worth! And ¢ 
sound and as complete a flying education 
as you can get in a Curtiss-Wright Fly- 
ing School. Let us explain you 
won't just drift into aviation, but will get 
the right start. 


nowhere can you get as 


way so 





No chance of misinterpreting signals here! 
Easy communication between teacher and 
student is vital to thorough and Careful 
flying instruction. 





It’s just as essential that future pilots know 
their planes and engines from A to Z as it 
is to know how to fly them perfectly. 





First—Curtiss-Wright training is built 
on Army and Navy training methods. It 
has one primary objective—to eliminate 
pilot errors. Piloting a plane, like driving 
an automobile, demands judgment as 
well as mere knowledge of how the ma- 
chine works. In Curtiss-Wright schools 
you get careful and thorough training 

under Curtiss who 
teach you not only flying, but airman- 


and air judgment. 
Daa 


trained instructors 


econd—Curtiss-Wright schools have 
the facilities... ; 
equipment of every type and kind... 
training planes like those used in Naval 
aviation schools. And back of every one 
of Curtiss-Wright’s 40 schools through- 


motors, ships, and shop 





ANNOUNCEMENT 
“Curtiss-Wright Flying Service graduates will 
find themselves in preferred positions as appli- 
cants for employment for National Air Trans- 
port, Transcontinental Air Transport, and Pit- 
cairn Aviation. These are associated companies 
of the Curtiss-Wright Flying Service, and are 
among the largest air transport lines in the 
United States."’ 








| ere tena ee 


Daily classroom work and flying instruction 
go hand in hand. Students learn the theory 
and practice of flying at the same time. 





CURTISS-WRIGHT 


out the country stands a gigantic organi- 
zation which designs and builds many of 
the country’s outstanding engines and 
planes, owns airports all over the United 
States. , 

Third—In a Curtiss-Wright Flying 
School you come into daily contact with 
every branch of aviation—transport, 
charter work, sport flying, field adminis- 
tration—all the regular operating activi- 
ties of the Curtiss-Wright Flying Service. 
You see the inside workings of all the 
activities of modern aviation. 

Finally —When you've finished Curtiss 
training, you know what it’s all about... 





At a Curtiss-Wright field you're always right 
in the middle of a hustling, bustling center 
of aviation activities. 


and you get first consideration from em- 
ployers everywhere. 

Remember: there are 40 of these out- 
standing Curtiss-Wright Flying Schools. 
You can get full Curtiss-Wright training 
in any one of them. 


But let us put you in touch with our 
nearest school, so you can find out for 
yourself about how much more you get 
for your money by investing in Curtiss 
training. Mail the coupon—today. 
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more actual // 


dollar invested 






Students watching class- 
mate solo. The first flight 
alone holds no nervous- 
ness for the pilot trained 
by Curtiss-Wright. 


Carefully picked, specially 
trained men. . . able flyers, of 
course, but above all compe- 
tent instructors, make up the 
flying faculty of every Curtiss- 
Wright school. These selected 
men are trained in the Curtiss- 
Wright instructors’ school at 
Detroit, the only school of its 
kind in the world. Every de- 
tail of flying—no matter how 
small—is thoroughly dis- 
cussed personally with every 
student . . . for Curtiss-Wright 
schooling systematically cov- 
ers all aviation. 





Where are the Curtiss-Wright Flying Schools? 


Baltimore, Md. Houston, Tex. 


Portland, Me. 


Curtiss-Wright Flying Service, Dept. B, 


Boston, Mass. Indianapolis,Ind. Providence, R. I. 27 West 57th Street, New York City. NOMEO is yee cece cece cece cece sees ee eeeees 
Bridgeport,Conn. KansasCity, Kan. Raleigh, N. C. ° 

Buffalo, N. Y. Los Angeles, Cal. Rockland, Me. Ser She: feat we heewanedert jee... -..f- SE eee 
Caldwell, N. J. Louisville, Ky. St. Louis, Mo. ( ) business opportunities in aviation “Cin 

Chicago, Ill. Memphis, Tenn. San Francisco, ( ) the $50 Ground School Course (_ ) City oy; State/ ie) 
Cleveland, O. Miami, Fla. Cal. commercial pilot training ( ) sports- ~~" °°"; °°? &, nan FY ae 
Columbia, S. C. Milwaukee, Wisc. Springfield,Mass. man pilot training (_ ) aviation execu- . Tel me ING, 
Catumbue, Oo. Moline, Ill. Syracuse, N. Y. tive training. Please send me full in- * BOecerccreeccseecs ae eas °* 
Jallas, Tex. Nashville, Tenn. Toledo, O. boo’ 

Denver, Colo. Oklahoma City, Valley Stream, a cae - od weit Se 
Detroit, Mich. Okla. L. I., N. Y¥. ave chec > 


Hartford, Conn. Pittsburgh, Pa. 


Worcester, Mass. 





FLYING SERVICE 





The Worlds Oldest Lying Organization 











property of the airfoil. By turning up 
the rear trailing edge, it is possible to 
reduce the center of pressure motion 
very much. If the turning up of the 
trailing edge is skilfully done, there 
is comparatively little loss in maximum 


lift and little increase in minimum drag. 


Analysis of Some Typical Airfoils 

In Fig. 6 are shown some typical 
and frequently used airfoils, the R.A.F 
15, Clark Y and Gottingen 387. 

In Table 1 the characteristics of these 
airfoils have been tabulated. 

The table includes: 

1. The maximum of the upper sur- 
face. 2. 
lower surface as a percentage of the 


The maximum camber of the 


chord. 3. The position of the maxi- 
mum camber and its magnitude as a 
percentage of the chord. 4. The 


maximum thickness of the airfoil as a 
percentage of the chord. 5. The depth 
at 15 per cent of the chord where the 
front spar is likely to be placed. 6. The 
depth at 65 per cent of the chord where 
the rear spar is likely to be placed. 
7. The value of the angle 8. 8. The 
angle of no lift which is approximately 








RAF. 15 











Gottingen 387 





Clark Y 
Fig. 6. Above are shown the 
three types of airfoils. Top, 


R.A.F. 15, middle, Gottingen 387, 
and bottom, Clark Y. 


equal to B. 9. The working range of 
angles, that is between lift and 
maximum lift. 10. The slope of the 
lift curve, that is the amount by which 
the angle measured from the line of 
no lift has to be multiplied by, to give 
the lift at any incidence. 11. The cen- 
ter of pressure travel from maximum 
Ky to maximum ky over 6.25 
speed range 2.5. 12. The minimum 
drag. 13. The best value of the Lift 
Drag ratio. 14. The value of the con- 
stant Max. Lift/Minimum 15. 
The best value of the power coefficient 
K. 

It is surprising how closely the actual 
tunnel values come to the theoretical 
values. 


no 


giving a 


drag. 


A close comparative study of these 
three airfoils will enable the reader to 
judge for himself of the other airfoil 


in which he may be interested 


AERODYNAMICS 





It should be carefully noted that in 
theoretical considerations of airfoils, 
the chord should always be drawn from 
the trailing edge to the extreme leading 


Q 


eage 


Ms oO 


iscussion of Table: From the table 
of actual airfoils we can draw the fol- 
lowing general conclusions: 

(1) The lift coefficient and the range 
of working angles increase with the 
maximum mean camber. 

The center of 
increases with 


> 


(2) pressure move- 


ment the angle B as 
theory indicates. 

(3) The negative angle of no lift is 
approximately equal to the angle. 

(4) The slope of the lift curves are 
in fairly close agreement with the 
theoretical slope of .ooo184. 

(5) The profile drag (minimum Kx) 
increases with the maximum mean 
camber, and with the thickness. 

The working range of angles 
increases with the thickness. 


(0) 


Ky 3/2 
(7) The best value of — is 
Kx 
about the same for the three airfoils 


considered. 

On the whole, theory checks with ex- 
perimental values fairly well and cer- 
tainly offers a powerful weapon for 
predicting the characteristics of a wing. 

The three wings listed in the table 
are all good wings if used in approxi- 
mate designs. A consideration of the 
type of ship for which each wing is 


Continued from pa 


suitable is given here:- 

R. A. F. 15. This airfoil, due to the 
small depth of spar, must certainly be 
used in conjunction with an extremely 
braced wing. Since the most pronounced 
features of the airfoil are the low 
minimum Kx and the low C.P. move- 
ment, the wing is very good for a high 
speed plane in which the major con- 
sideration is drag of the airfoil, at 
small angles of attack. 

Clark Y. This airfoil has neither 
extremely low Kx, high Ky nor very 
small C.P. movement. However, it has 
an extremely good value of L/D. It 
would therefore not be the best for 
high speed ships, nor for ships desiring 
a low landing speed. It is, however, 
very often used on ships which desire 
good cruising efficiency, that is, a low 
value of gasoline consumption per mile 
flown. 

Gottingen 387. This section has an 
advantage from the structural stand- 
point. That is, it has room for large 
spars in the wing. Since this is the case, 
it can be internally braced. It has also 
a high lift coefficient which means a 
low landing speed. However, the wing 
is obviously not good for high speeds 
due to the high value of the minimum 
drag coefficient. Therefore, the type of 
ship on which this airfoil could be used 
to advantage would be a heavily loaded 
ship in which load carried was the im- 





Tabulated comparison 


Wing 
(1) Max. camber of Upper surface 


(2) Max. camber of Lower surface 


(3) Position of max. camber 
(4) Max. thickness 
(5) Thickness of 15% of chord 


(6) Thickness at 65% of chord 


(7) Value of Angle 

(8) Angle of no lift 

(9) Working range of angles 
10) Slope of lift curve 


(11) C. P. travel from Ky max. to Ky max 


6.25 
12) Minimum Kx 


13) L/D maximum 
Max. Ky 


Min. Kx 
Ky 3/2 


(14) 








(15) - 
Kx maximum 


(16) Maximum Ky 


(17) Maximum mean camber 





TABLE I 


Aspect Ratio 6 
Rectangular plan form 


portant factor and high speed was 
relatively unimportant. 
of airfoils often used 
R.A.F. 15 Clark “Y Gottingen 387 
5.83% 9.3% 12.7% 
-1.02% 2.8% 3.2% 
26.7% 29.8% 30.7% 
6.36% 11.7% 15.1% 
6.36 % 10.5 % 13.83 % 
1.90% 8.3% 9.89% 
1.4° 3.1 §.1° 
-1.8° 33° §.1° 
16.0° 19.5 23.0° 
.000196 .000176 -000163 
18% 27% 35.5% 
000031 .000038 .000060 
19.5 21.0 16.95 
86.6 84.2 61 
73 76 73 
.0026 .0032 .00366 
2.30% 3.25% 5.1% 
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TRAINED MEN ARE NEEDED 


There is money for you in aviation if 
you get thorough training now! Com- 
mercial aviation needs men and there is 
an ever-increasing demand ONLY for 
those who have been properly trained. 
Our courses will give you this training 
—they are taught under the direction ot 
U. S. Licensed transport pilots and mechan- 
ics and cover everything about planes, mo- 
tors, their maintenance and construction. The 
training which the student receives at The 
School of Von Hoffmann is the exact train- 
ing which he must have to qualify for an 
immediate position on the ground or in the 


air. 
e These are actual photographs taken at = ! 
Thorough Instruction at Low Cost the school of Von Hoffmann showing the _MAIL THIS COUPON TODAY! 
: : three of their immense hangars and 1 " 
Our equipment is new and of modern design, some of the various types of planes on Von Hoffmann Aircraft School, 
l 326 Lambert-St. Louis Flying Field, 


subject to U. S. Gov’t inspection—the cost is which instruction is given. 


low considering actual flying and the thoroughness Y MONTHLY PA | S teaie Mo.—-MAIL TODAY. 


of ground instruction on latest modern type of 


A group of Von Hoffmann uniformed 


instructors 






World Famous Pilots 
TRAINED HERE 


Our field is identified in the world of 
Aviation as an outstanding place to en- 
joy the best training—a place where 
conditions are ideal—from here was 
started the ‘cross the Atlantic Flight 
that convinced the world what could be 
done, and more recently the world en- 
durance flight record was established 
here. 
















































planes, Wright Whirlwind and other standard It is easy to pay the Von Hoffmann way Name 
motors. No student bond required. Mail the because small monthly payments are ex- .— °°... pi eee 
coupon for complete information—indicate tended. Let us show you how you can y Address ee 
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A LESSON IN STUNTING — {¢ 


at the zenith, and hold it there. Even 
after the airspeed has dropped to zer 
an F3B will hang for several seconds 
As it starts to slip back, th 
stick full forward, and the plane will 
complete the snappiest loop you evet 


the stick back until the plane is pointe 


went through in your life. Once I in 
stinctively pulled back on the stick, 
which is the movement for a normal 
loop, as I started to drop tail-first, and 


the resulting whip forward almos 
broke my safety belt. 

Inverted flight, 
controls, is the most difficult strain on 
the mind as well as the stomach 
first time I tried it for a few second 
losing 500 feet and getting 
soused in a shower of gasoline, 
out with but one thought—‘“No, I don’t 
care for upside down flying!” But a 
few minutes later found me rolling 
over for another try, and somehow I 
did not mind it as much. The gasoline 
behaved itself and stayed in the 
and with my left hand keeping 
grip on a fuselage brace, I hung under 
the plane for several seconds, each one 
lasting for hours. 


with its reverse 





Through constant practice for five 
or six days running I have learned to 
hold the stick well forward, keeping 
the nose above the horizon, and al- 
though not yet exactly at ease while 
hanging from a belt a mile above terra 
firma, I am at least able to read my in- 
struments, glance around at the rudder, 
and look up at the houses and trees 
below me. 

The next stunt on the program was 
to try to turn while upside down 
After a few sour attempts in the air, 


I spent half an hour that evening 
lying on the living-room couch, my 
feet high in the air figuring out and 


practicing moving the controls for a 
inverted turn. The rudder is the only 
control that normal, for t 
bank for a left turn the stick must be 
moved to the right, and to keep the 
nose above the horizon, it must be 
shoved forward! That half hour of 
unlogged “flying time’ on the couch 
helped me immeasurably the next day, 
but the uncomfortable feeling of being 
thrown outward by centrifugal force 
each time I attempted a turn soon 
caused a complete evaporation of my 
enthusiasm for that particular ma- 
netver. 

Single and double barrel-rolls were 
easier, although I found it difficult to 
“catch” the plane and hold it in level 
flight again after two rolls. The tend- 


ll- 


ency is for the plane to keep on rol 


remains 


taking thrill of all air 


still gaining speed. Then 


pull-out and 2,000 foot 


Ontlnued 


ng into a spin, and unless the opposite 
ider is kicked at exactly the right 
nent, you find yourself in a ver- 


plane stops 
rd, at first, for a 





you ever wondered 





is on the bedroom ceil n¢ 
he land at the top of half-loop, or 
loes he fly along close to his landing 
field and half roll in? My little Boeing 
ighter tried both ways on an imagi- 


airport a mile above the 
Then I tried a combination of 
an inverted Immelman, start- 
g with a slow half roll, and throw- 
r the stick forward for the first half 
utside loop. Plenty of speed is 
at the start, and the strain on 
elt is terrific. I must have let the 


plane fall out of a dozen before I 
naged to stall through at the top of 
inverted Immelman 


vertical dive is the most breath 
maneuvers, and 
of the most dangerous because of 
extraordinarily high stresses which 
speed and the pull-out produce 
Diving a Navy fighter, with its factor 
f safety of twelve plus, is safe only 
vhen the pilot wears a parachute and 
lls the plane out of the dive at a 
safe altitude. As if on Gargantuan 
ller-coaster ride through the heavens, 
push the stick to the dash until 
shrill screech of the wires drowns 
Straight 


ut even the racing motor. 
while 


wn qown . . Gown 


Id your breath as the airspeed 


lle hits the pin and the plane is 
finally, the 
zoom, lying on 
ack of the cockpit seat and watct 
the airspeed swing down again to 
safe and sane seventy. If you pull 
“black” as 

1] 


lood is drained from the head by 


too violently you go 
ntrifugal force. It is a weird sensa- 

to retain consciousness and know 
t you are holding the stick in the 
kpit of a plane, and yet not be able 
instrument board 
into a blurred 


see a thing. The 
front of you fades 

and then “the lights go out” com 
ely As the 


plane straightens out 





We invite comments from 
our readers on the articles 
and editorials carried in Aero- 
nautics. Requests for special 
material for inclusion in fu- 
ture issues will be carefully 


considered. 











ision returns in a few seconds and 
the slight dizziness disappears. Whether 
or not a pilot goes black on a sharp 
turn or the pull-out from a dive de 
pends upon the length of time covered 
by the maneuver as well as upon its 
It can be alleviated to some 


which 


snarpness. 
extent by yelling or shouting, 
contracts the lungs and prevents the 
drain of blood from the head. 
No inverted spins or loops were at- 
tempted because the outside loop has 
been expressly forbidden by the Bu- 
reau of Aeronautics, and 

not been thoroughly enough studied as 
yet. A few 
the officers in VF-3 had fallen into an 
attempted Im 


the spin has 
months previous one of 
} ] ] 


inverted spin from a1 
melman, and had been thrown out of 
the cockpit with a broken safety belt 
after three turns of the spin. He pulled 
the rip cord and lived to tell the tale, 
but of course he did not bring his air 
him. I 
VF-1 to 


plane back to the field with 


had promised my friend in 
return his plane intact 
With a fast maneuverable plane any 


most difficult 


1 


pilot can learn to do the 
air stunts if only he is willing to prac- 
tice and practice hard. A perfect slow 
roll may be more easily mastered by one 
man than another, but it comes to no 
one without some time and effort. Such 
great natural flyers as Lieut. Doolittle 
of the Army and Lieut. Williams of 
the Navy have spent years of practice 
to polish off the uncanny stunts which 
they can put an through. 
Most pilots have neither the oppor- 
tunity nor the willingness to stand the 
such 


airplane 


gruelling physical strain which 
work entails. 

Fear and lack of confidence in flying 
are the result of inexperience, and the 
cause of a great number of accidents. 
inexperience 
from an un- 


Too often this among 


new pilots comes simply 
willingness to practice maneuvers. A 
service flyer is not considered a full- 
fledged pilot until he has been through 
the mill and piled up 300 hours on all 
types of airplanes. How much better 
it would be for the average amateur 
flyer with from 50 to 100 hours in the 
air to consciously practice and attempt 
to perfect his flying rather than to sit 
back and think of himself as an aviator 
at last, as so many of them do. Real 
confidence in the air is bred only by 
mistakes made and recovered from at a 
safe altitude, in a safe ship, and seated 
on a good parachute. There is an old 
saying that what you don’t know won’t 
hurt you, but in flying, what you don’t 


know may kill you. 
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Naturally, the Greer Aviation Student Has the Greater Advantages! 


OUR success in Avia- 
tion depends upon the 
a7! + experience of the School 





motors, Classrooms, assembly shops, 
and materials.Of course,training planes 
and flight instructors are licensed by 
the Government. 


One of These Greer Aviation 
Courses WillMeet Your Demands! 


Pilot's Ground Course 


This course is intended for those who wish a 





which gives you your 
> i first training. 

: Experience, prestige and 
success come only to those who have 
themselves learned what to do— 
and how to do it—correctly. These 
qualities cannot be acquired in one 
year or five years, yes, even ten 
years. It takes a lifetime of study 
and effort! 

Only Greer College can offer you the 
experience of 27 years of active, suc- 
cessful training methods. 

Only Greer College can offer you the 
equipment a thorough training de- 


Only Greer College needs to make use 
of three Airports within the bound- 
aries of Chicago. 


Only Greer Students have the advan- 
tages that Chicago, the “Air Capital 
of the United States,” can give them 
—the world-famous Municipal Air- 
port, about which are grouped the 
hangars of every famous transport 
company in the East and Mid-West 
—endless varieties of industries are 
here, both in the field of Aviation and 
out of it. Here, if anywhere, are the 
greatest opportunities for the 


thorough training in the first principles of fly- 

ing, with the intention to fly as soon as possible. 
Airplane Construction and Motor 

Mechanics’ Course 

This is the most complete course in ground 

work offered by any school, meeting Gov- 

ernment standard. 

Pre-Solo and Private Pilot's Course 

This course is the first step toward a Govern- 

ment License and includes 10 hours dual flying 


if necessary, and 10 hours solo. These courses 
can be taken separately. 


Limited Commercial or Industrial 
Pilot's Course 


This is the next step forward toa more valuable 
Government License. 50 hours of solo and 


mands—12 floors of machinery, graduate. 


necessary dual flying. 

Transport Pilot's Course 
This is the course which will prepare you to 
receive a Government Transport Pilot's Li- 


‘ . ; : cense, upon passing an examination. 200 hours 
Before you turn this page, clip the coupon in the lower right hand corner and send for your of advanced flying under all kinds of conditions. 


copy of ‘‘Winning Your Wings,"’ the true story of a dependable school of Aviation ! 


Unspection and Rating by U.S. Dept. af Commerce Applied for.) 


You clear visioned, ambitious and air minded young 
men deserve the best advantages a training school can offer 
you. Obviously, the Greer Student has the greater advantages. 





MAIL THIS COUPON —TODAY 





GREER COLLEGE, Dept. 
2024 S. Wabash Ave., _ — il. 

Please send me free your big Aviation book and full details 
about your Training and Employment Service. 


Special Advantages! 
Railroad or bus fare allowed to 
Chicago to students who pay for their 
courses in advance. 

FREE EMPLOYMENT SERVICE — 
Help toall Greer Students during their 


Greer College 
2024 S. Wabash Ave. 
Dept. 341; CHICAGO 
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AIR ROADS VS. 
RAILROADS 


IR travel has grown by leaps and 
bounds. We hope and expect it will 
show even greater strides. But to do 
so, it must meet the competition offered 
by the railroads. Of course, it is easy to 
say that the airplane will carry a pas- 
senger much faster, much more com- 
fortably and over a more beautiful 
route—but it is also true that these 
added advantages are well charged for, 
bringing the air fare considerably 
higher than train fare between any two 
points. 

It might be regarded by airlines that 
the air route is attractive to the traveler 
and business salesman for the saving 
in traveling time. This is quite an open 
question. A business man can take 
a night train out of Chicago and arrive 
the next morning in Detroit, Cleveland, 
Cincinnati, Minneapolis, Kansas City 
or St. Louis. True, it takes him all 
night to do it, but he has lost none of 
his valuable business hours and has not 
interfered with his regular schedule of 
office hours, meal hours, etc 

If the business man wants to make 
the trip by air, he has to travel by day 
—perhaps in only one-third the time 
it takes him by train—but he does have 
to break up his regular routine, and he 
does lose a few hours during the day 
when he needs them And he 
makes this sacrifice at an added cost 

The “Century” 
operating from Chicago to New York 
charges less than 4%c per mile. A 
fare of 7%4c per airway 
line is considered unusually 


most 


an extra fare train 


mile on an 
low 

A Chicago man ‘can go to Minne- 
apolis by train for $14.66 (plus $3.75 
for berth) at slightly over 4c per mile 


(about 5c per airline mile). He can 
go by plane for $30.00 at a rate of 
slightly over 8c per mile. True it only 


takes him slightly less than 4 hours 
by air compared with 113% hours by 
train. But he has to leave the Chicago 
airport at 6:10 in the morning, 2 in the 
afternoon or 11:30 at night. In two 
cases he’d lose his night’s rest and in 
the other case, lose an afternoon’s 
work. Whereas on the train, he goes 
to bed at his usual hour and wakes up 
at his destination in the morning. 
This may all seem as though we 
tended to discount the value of air trav 
el. On the contrary, we think it’s well 
worth an extra price and certain in 
conveniences to make use of air trav 
el wherever possible. We would travel 


by air if they used Jennys and made 
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us sit in a cockpit—but would an av- 
erage sausage salesman use the airplane 
if he had to get up at 5 A.M. and pay 
extra for doing it? 

In the matter of aerial 
ion, the time has not yet come when 
offer the traveler 
the time schedules and sleeping facil- 
ities offered him by the railroad. In 
due time, perhaps we will. But we 
can make air travel attractive to him, 
despite certain unavoidable handicaps, 
by a rate comparable with rail fare. 


transporta- 


we can commercial 


The cutting of air fares can not be 
done with the stroke of a pen. If prof- 
its are to be made, a corresponding cut 

operating expense must be made. 

An excellent step in this direction 
has been made by the Northwest Air- 
Inc. Effective November 15th, 
they have discontinued including trans 
portation to and from the airport in 
their regular fare. 


ways 


On a large transcontinental run, the 
aul to and from the airport is only a 

all part of the transportation cost. 
On a small run however, let us say over 
the Ball line from Cleveland to Pitts- 
burgh, the cost of taxi transportation 
must reach about 20% of the total fare. 
And when we consider the run from 
Chicago to Milwaukee at $10.00, the 
transportation to and from the airport 
I large portion of the 


ecomes a very 


fare 

Of course it is true that the air trav- 
eler will still have to pay for his trans- 
portation to and from the port probably 
at a higher rate than he would be pay- 


ing if the fare were included in his 
air ride ticket. The whole idea be- 
comes a subterfuge—but one which 


might intrigue the traveler. One using 
the railroad does not consider the taxi- 
cab ride to and from the station as a 
part of his railroad fare. When he 
compares the relative costs of traveling 
from one point to another by rail or by 
air, he compares only the actual price 
of the ticket. 

There might be an increased tend- 
ency on the part of those driving their 
cars, to drive themselves to the 
port and leave the car at the field until 
their return. This would be particu- 
larly true in cases of hurried business 
trips where the traveler will be gone 
only a half day or one day. The trans- 


own 


port company could devote a portion 
of its hangar space to provide storage 
facilities for the private automobile at 
regular garage rates 

In this manner a business man could 
lrive to the airport, store his car for 
the day, and take off for his destina- 
tion. Upon his return, his car would be 





[Continued from page 11] 


there for him to leave the field. It is a 
fitting development, which has already 
taken place, for the maintenance of a 
drive-it-yourself automobile agency at 
leading airports for the convenience of 
salesmen arriving from out-of-town. If 
a regular station could not profitably be 
maintained, arrangements could be 
made so that a man upon departure 
from one city could order a drive-it- 
yourself car held for him at the point 
of destination. 

The air transport company could ar- 
range with a local taxi firm for a spe- 
cial rate to and from the airport (as 
is now done in many instances) and if 
the air traveler wishes to make use of 
this convenience he could do so—at 
cost. 

The discontinuation of service to and 
from the airport as an included part of 
the air-fare between two cities is not 
the only way maintenance costs can be 
reduced. But it is one way, and every 
possible saving should be considered by 
air transport operators if they wish to 
attract rail travelers by reducing fares 
to meet railroad competition. 


AVIATION 
INSURANCE 


HE analysis of the practice of life 

insurance companies in the matter 
of aviation risks has given us a few 
rather startling facts. 

Did you know, for example, that the 
leading insurance companies, will not 
accept without extra premium appli- 
cants who take more than five flights 
To be exact, risks that take 
six flights or more per year are con- 
sidered with an extra premium rang- 
ing from $2.50 to $10.00 per thousand. 
Furthermore the total amount of 
surance allowed and the disability bene- 
fits clause are both affected and limited 
by the number of flights taken. And 
when any extra premium is added, the 
usual double indemnity clause for ac- 
cidental deaths will not be included. 
And did you know that the standard 
insurance policy qualifies its clause giv- 
ing double for accidental 
death so as not to include death occur- 
ring while engaged as a passenger or 
otherwise in aeronautics? 


per year! 


in- 


indemnity 


We do not attempt to conjecture the 
effect of this attitude on the develop- 
ment of air travel. 
any effect. 


It may not have 
Sut it should certainly be 
studied by aviation leaders. 

If insurance companies asked a pros- 
pective client how often he took an 
automobile ride, the client would prob- 
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. Bound in 


At last! 


Every type of aviation engine explained 


and illustrated—design, construction, installation and 


repair. 


Pilots, instructors, students, repairmen, me- 


chanics, crew chiefs—here are the books you have 


been waiting for! 


VERYTHING you've ever wanted to know about aviation 
engines, by one of America’s leading aeronautical authori- 
ties. Most comprehensive work ever published on the sub- 

ject; result of 5 years’ work with the co-operation of Army and 
Navy authorities, commercial airplane and engine constructors. 
Every question about the original design, construction, installa- 
tion, operation, inspection, repair and use of all types of aircraft 
engines is fully answered and illustrated. Detailed diagrams and cross- 
sections show the workings of every part of every type of aviation 


engine, together with its auxiliaries. 


The experience of hundreds of ex- 


perts and specialists, hundreds of tests, technical papers and Government 
reports have been digested and boiled down, made simple for you in 


this monumental work. 


MODERN AVIATION ENGINES 


In two large volumes 
by Major Wictor W. Pagé, Air Corps, U.S.R. 
Author “Modern Aircraft,” “Everybody's Aviation Guide,” 
“ABC of Aviation,” etc. 


The Newest, Most COMPLETE Work in Existence 


Moderate Power Engines; Commer- 
cial and Military Airplane Engines, 
Diesel Type Aircraft Power Plants; 
Dirigible Motors; Static Radial and 
Rotary Engines; all types Air and 
Water-Cuoled Engines. Special chap- 
ters on Wright “Whirlwind” and 
“Cyclone”; Pratt and Whitney “Wasp” 
and “Hornet”; Anzani, Cirrus Mark II 
and III, Packard, Curtiss and Cam- 
inez types and their accessories. All 
described in minute detail, as are all 
engine auxiliaries, fuel supply, carbure 
tors, electrical units, cooling and lu- 
bricating systems, starters, super- 
chargers, etc. How they are built, 
how installed, how to inspect them 
and prevent trouble, how to make re- 
pairs—every feature liable to give 
trouble in use is described—and ll 
operations are illustrated by hundreds 
of specially posed photographs and 
drawings. 


EVERY TYPE AIRCRAFT MOTOR 
EXPLAINED and ILLUSTRATED 

Send for these great books today. 
See for yourself how much value 
they are to you in your work. Note 
their amazing completeness—practicality 
—the clear engravings and diagrams- 
the thoroughness of the text. 


SEND NO MONEY 


It cost thousands of dollars and years of work 
to compile these great books. They are the enly 
books that contain this complete information. Yet 
you can have all this priceless work for only 
$9.00, or one volume for $5.00. And you needn't 
send a penny now! Just mail the coupon with 
your name and address. On receipt of the books, 
deposit the price with the postman, plus a few 
cents postage. Examine the books carefully for 
5 full days. Then, if you do not agree with us 
that these great books are worth far more to you 
than their small price—return them to us and 
your money will be refunded in full. The edition 
is limited. To get your approval copies without 
delay, we suggest you mail the coupon NOW. 


Let Us Send Them for Your Inspection 


Just Mail 
the Coupon 
NOW! 

























Students! Save Months 
of Ground Work! 


All the things about aviation en- 
gines every student must learn are 
contained in these great books, 
written by the former Chief Kn- 
gineer of the largest Aviation In- 
struction Center in the world. A 
priceless mine of information, 
written so that those with ne 
training in aeronautical science 
can understand every word. Every 
chapter is followed by questions 
for review and self-testing. MOD- 
ERN AVIATION ENGINES will 
save you months of ground work. 
Use our liberal EXAMINATION 
offer and see, for yourself, 
these books will help you in your 
work 














NORMAN A. HENLEY PUBLISHING CO. 
2 West 45th Street, New York, N. Y. 








































All forms of Statie Radial 

and Rotary Engines are fully 

INustrated. All new Develop- 
ments Described. 





Commercial and Military Air- 
plane Engines, including Diesel 
Type Aircraft Power Plants 
and numerous unconventional 
forms are shown, including 
details of Dirigible Motors. 











Hundreds of Actual Repair and 
inspection Processes are Illus- 


ted by Specially Posed 
Pictures that show just how 
@ work is done. 









2 West 45th Street, N. Y. C. 
GENTLEMEN—Please send 


Check here if you want single 
( +) Vol. I; ¢ 
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foreign countries. ) 


NORMAN A. HENLEY PUBLISHING CO., Dept. 122 


me “Modern 
Engines” (2 vols.) for my EXAMINATION. I will 
deposit price, only $9.00, plus postage charges, with post- 
man on delivery. If I am not satisfied, and return the 
books within 5 days, you will refund my money. 

volume only, at $5.00 each. 
) Vol. II 


Address ........ ~— vie vain 


If you enclose remittance with this coupon, we will pay postage 
Same money-back guarantee. (No C. 0. D. shipments to Canada or 
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ARGENTINA 


The 
ARGENTINE BUREAU 
Inc. 


announces the opening of 


THE 
DEPARTMENT OF 
INDUSTRIAL 
AVIATION 
INFORMATION 


which has been established in order 


to co-operate with the Aviation 
Industry in the United States in 
all its branches to further the 


development of Aviation com- 
merce with the Republic of Ar- 
gentina. 

The ARGENTINA BUREAU, 
Inc., through its monthly maga- 


ARGENTINA*, 


deavor to serve as a direct source 


zine will en- 


of trade information between the 
Argentine market and American 
manufacturers of Aviation equip- 
ment and aeroplanes. 


PLEASE SEND FULL 
INFORMATION 
CATALOGUES 

SPECIFICATIONS 
REGULAR PUBLICITY 
MATTER 
PHOTOGRAPHS 


and inquiries to 


R. STUART MURRAY, 
Dept. of Industrial Aviation Information 


of 


THE ARGENTINE 
BuREAU, INC. 
551-Sth Ave., New York City 
“Published under the Patronage of the 


Argentine Embassy at Washington, 
mo ¢€. 





ably tell the insurance agent to go 


where such agents are often sent. And 
if the insurance company charged a 
man $2.50 extra premium per thou- 


sand if he had taken over 45 rides the 
preceding year, that man would cer 
tainly be startled. It appears to us that 
it is illogical to pass without question 
1utomobilists who take 45 or 100 or 
1,000 automobile rides a year, and yet 
lace such stringent limitations on the 
uir traveler. 

[hose wishing statistics on this sub 
ject will be interested in the following 
yroximate figures. In 1928 there were 
10,500,000 miles of scheduled air trans- 
port flying and a total of 22 fatalities. 
In the same year there were 21,400,000 
which 


ITT 
+P I 


each of 
5,000 miles for 


registered automobiles 
covered an average of 
the year. There were 26,000 fatalities 
uring the from the 
automobiles. This means 
that one airplane user was killed for 

ry 475,000 miles traversed and one 

1tomobile user for 4,000,000 

iles. In other words, the automobile 
user has nine times the better chance 


year resulting 


operation of 


every 


to pull through his mileage than his 
uir-traveling friend (with certain quali- 
fications that any statistical comparison 


involves). Accordingly if the air trav- 
eler has to pay extra for taking six 
flights, so should the automobilist for 
taking 54 trips. 


\ further analysis of general insur 
nce practise brings out even greater 


‘repancies. Would a bus driver, 
regularly employed be limited to 
$5,000.00 insurance and be charged 


$20.00 per thousand extra premium as 
is the commercial pilot? Would a car 
ywner driving his own automobile be 
limited to $20,000.00 and be rated up 
$15.00 per thousand? 

We feel that 
interested in more complete 


would be 
informa- 
tion on insurance practise in reference 


our readers 


is a tangent to the surface of the 
rhe planes of all great circles pass 
through the observer’s position, so that 
the meridians and the equator are 





wn as straight lines and the parallels 
ire curves. (Fig. 3 and 4). 

[he meridians of maps on this Pro- 

or are shown as straight lines con- 
verging towards the poles. Gnomonic 
charts should be used for plotting all 
long distance flights, as they allow the 
shortest distance between two points to 
be laid down at once as a straight line, 
but apart from this, it has few useful 


bearings, shapes and areas 


reatures ; 














being all distorted, see (Fig. 3 and 4). 


AERONAUTICS 


to aviation risks and are giving below 

more complete data. 

Practice of Life Insurance Companies 
Aviation 

Licensed Pilots: Passenger carrying over 
scheduled routes are considered with an 
annual extra premium of $20.00 per thou- 
sand without Disability or Double In- 
demnity Benefits for a maximum of $5,000. 

Mail, Express or Passenger carrying 
over non-scheduled routes are considered 
with an annual extra premium of $25.00 
per thousand without Disability Benefits 
without Double Indemnity for a maximun 
of $2,500. 

Having License, but not regularly en 
gaged in pilot work, but piloting planes for 
a few flights annually are considered with 
an annual extra premium of $15.00 per 
thousand, with Disability Benefits and Dis- 
ability Benefits Aviation Restriction Clause 
but without Double Indemnity for a maxi- 
mum of $10,000. 

Applicant owning and 
with at least 100 hours, flying experience 
may be considered at an annual extra 
premium of $15.00 per thousand—maximum 
amount $20,000, without Disability Bene- 
fits. Those having less experience are 
treated in proportion to such experience 

Applicant owning plane operated by li- 
censed pilot: Extra premium will be based 
on past and probably future flights. The 
average of such cases will be at an extra 
of $10.00 per thousand with a maximum 
limit of $25,000 without Disability Bene- 
fits 

Passengers on Aeroplanes piloted by l- 
censed pilots: If not more than five flights 
per annum are made, will be considered for 
reasonable amounts without restrictions. 

Six flights and over per annum are con 
sidered with an annual extra premium 
ranging from $2.50 to $10.00 per thousand. 
Total amount and amount with Disability 
Benefits will be regulated by flights per 
annum. When Disability Benefits are 
granted, the Disability Benefits Aviation 
Restriction clause will be endorsed in the 
policy. 

The Double Indemnity Benefits (for ac- 
cidental death, double proceeds) will not 
be included in a policy where an extra 
premium is charged 

In determining the number of flights, at 
tention will not be paid solely to what has 
been done in the past, but also to what is 
probable in the future 


operating plane 


AERIAL NAVIGATION 


[Continued from page 44] 


The usual form laid map is in reality 
a combination of gnomonic and Merca 
tor Projector. If “pure” Mercator Pro 
jector were used, neither a “representa 
tive fraction” or a “scale line” could 
be used for denoting distance, as the 
scale of distance varies throughout the 


map. The scale of a map may be ex- 
pressed as— 
(a) a Statement in Words, e.g. 


quarter inch to one mile. 

(b) a Representative fraction. 
(c) by means of graduated scale line. 
Using the first method we hear map 
scales spoken of as being, say, as one 
inch to the mile or one mile to the inch 
There seems to be no very definite rule 
as to which way these scales are to be 
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ADVERTISING NOTICES 


sing notices. 10c per word. 


sers who preter to present their story with 
TICS maintains this department of adver 





EMPLOYMENT 


PLANES 





GIRL PARACHUT I 
1U M PE R—Wants contract 


; relia company in 
south. Experienced. Owns 
| 2. Dorothy Barden, 
Br lgeport, Nebraska. 





MOTORS 


HE CLEONI LIGHT 
\VIATION ENGINE — 25 
H.P. 50 Lbs. Price $250. Light 
plane builders, engineers and 
Write for 





ufacturers 





italog and ymplete specifi- 
itions, or see us at the St. 
ouis International Aircraft 
Exposition Feb 15-23, 1930. 
Cleone Motors, 6405 Maple 
Ave., St. Louis, Mo. 

FOR SALE—New Vilie Air- 
lane Motor, seventy horse- 


Ran eigh- 
Weinberg, 237 


ower. Reasonable. 
teen hours. L 


S. Market, (¢ 


nicago. 





BUILD AND FLY A 
SPORT MONOPLANE 
No technical knowledge of 
construction needed to build 
a safe, practical ship from 
complete plans and book of 
instructions. Annard Aircraft 
Company, Dept. C, St. Paul, 
Minnesota. 


MANUFACTURE 


WANTED—Someone to take 
over for manufacturing a new 
type full cantilever cabin 3 
place monoplane, fully de- 
signed and equipped, ready 
for production. Box 163. 


MODELS 














MODEL AIRPLANE SUP- 
PLY—Catalog Free. Hoosier 
\ero Supply Shop, Lafayette, 
Ind. 





Those of our readers who wish to have advance 
copies of Aeronautics sent to their homes each 
month, may do so by subscribing to Aeronautics, 


608 S. Dearborn St., 


$4.50 for two years; 


Chicago. 
$6.50 for three years. 


$2.50 for one year; 
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83 


WALTER HINTON has answered 
this question for 200,000 men— 





HOW CAN I GET 
INTO AVIATION? 


Wage earners and executives—salaried and professional men 
—alert youth looking for a career that offers a real oppor- 
tunity—all are asking: “How can I profit from Aviation? 
How can I get into Aviation?” 
Walter Hinton, pilot of the NC-4 and President of the Avia- 
tion Institute, U.S.A., gives the answer to these questions 
practical, specific, definite He tells you exactly what jobs 
are open in the air and on the ground, in offices and in 
airports, in airplane plants and in airline transport com- 
panies. And he tells you how to go after the job you want 
what training you need and where to get it—how to learn 
to tty—how to learn the business end. 


What are the jobs and salaries? 


Aviation offers higher salaries to young men than any other 
career today. And Aviation requires the minimum period 
of pesqereten. Planes are being produced faster than pilots 
Monthly salaries range from $188 for mechanics to $600 
tor pilots. 1,950 companies are engaged in air industry to 


day, against 600 in 1926. 


Send for Walter Hinton’s Book Today 


OPPORTUNITIES IN AVIATION is written by 
a practical expert. This book may be the key 
to a job, a career, even a fortune. No business 
man or young man going into business can afford 
to miss it. 


OPPORTUNITIES IN 


AVIATION 


By WALTER HINTON 


The book that tells you how YOU can 
profit from the fastest growing indus- 
try in America. 











Go to your bookstore or mail the coupon today 


OPPORTUNITIES IN AVIATION is a book of 275 pages. It contains 
many full-page illustrations, plus charts explaining the organization of airplane 
companies, and tables to show how the air industries relate to other industries. 
The price is $3.00. 


YOUR MONEY BACK 


etenteetentantententestent 


W. W. NORTON & COMPANY, INC. 
70 Fifth Avenue, New York 

Please send me OPPORTUNITIES IN 
AVIATION, by Walter Hinton, for 5 
days’ approval 

If I do not find the book just what I 
want I will return it in 5 days and you 
will refund my money 
C) Enclosed find $3.00 
©) Send C. O. D 


I 
I 
l 
| Name. .f 4/06. -' beaks ye 
! 
I 


(plus postage) 


Address >. ww. orse. -« grt ee te 


“~ 


en ox 


cw . . . State 
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THOUSANDS OF MEN  @& 


will make fortunes in Aviation. Airplane 
Drafting and Designing are the biggest jobs 
ahead in this fastest growing industry. A 
new field of opportunity for you is opened 
in our improved method of training. 
EASY TO LEARN. STUDY AT 
HOME. PAY AS YOU GO. 
EMPLOYMENT SERVICE. 


Write for booklet outlining courses in Ais 









Drafting and other aviation subjects, incl 
the famous Weem’s System of Navig or 
endorsed by Col. Lindbergh, Commander 


Admir: al Moffett, etc. 


tyrd, Lincoln Ellsworth, 








UNIVERSITY 


PACIFIC TECHNICAL 
(U. S. Government Approved 
SAN DIEGO, CALIFORNIA 


Without obligation, please send me further 








information about your Air plane urses 
OD: Sccsenssne 
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IDENTIFICATION WRISTLETS 





Made in Sterling Silver $2.50 Each 
Gold-Filled $5.00 Each 
Engraving 2c Per Letter 

Emblems for Flying Schools and Clubs 


ALL sorts MEDALS att sports 
JOHNSON CoO. 

13th St. “Wing Building’ New York 
Write fer Catalog “F”’ 
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expressed in words, although the use of 
fractions in the statement is generally 
avoide > may Say, one inch to 
one mile, but four miles to one inch, 
not one-quarter of one inch to one mile. 
On the other hand it is quite common 
to speak of the equivalent in inches 














Projection. 


Fig. 2. Great circle 
of one mile as the characteristic of the 
scale and so speak of the inch map, the 
half or quarter inch map and so on. 
[he above is a popular method of re 
ferring to maps, but what is known as 
the representative fraction, is very gen 
erally adopted as being a more accurate 
and scientific manner of 
“scale.” ‘The representative fraction is 
the ratio of the distance on the map to 
the distance on the ground. There are 
63,360 inches in a therefore, the 
inch to 


expressing 


mile, 


representative fraction of one 
I 
id the representative 
63,360 
a map on the scale of one 


I 


fraction of 





centimeter to the kilometer is — 


100,000 
I and American system of 
measures produces wrens fractions; 


The British 


for a half inch map the R.F. (Rep. frac 
I 
s ——— and for a quarter inch 
120,720 
I 
253,440 


With the metric system, this difficulty 
does not arise, since all units of length, 
a and small, are related — 
It follows that the R.F. on a map « 
c asiep using the metric system is a 
round number, and it has become the 
practice to speak of “natural 
eaning thereby, for which the 
F. is a round number. 
Representative fraction may be writ- 
I 


scales” 
scales 
R 


126,720 or 1:126,720 or 
126,720 
be no hard and fast rule 
regarding this 
line The 


seems to 
nong catographers 


to the scale 


inhere 


Coming now 











AERONAUTICS 


scale line is a diagram that permits the 
translation of distances on the map into 
distances on the ground, expressed i 

any unit desired—not necessarily that 
employed in the first instance when the 
map was made. It may be convenient 
to put on an inch to the mile map, a 
scale of hundreds of yards; or to con- 
struct a scale of miles, for say, a map 

1/80,000. 

The representative fraction and the 
scale line are two very important fac- 
tors. The scale on a map of course, 
decides the amount of detail which can 
be indulged in. Normally modern maps 
are essentially road and special 
prominence is given to roads. The 
width of roads, if shown to street scale, 
would be hardly discernible, and so, 
in all maps they are exaggerated and if 
compared to scale, would be found to be 
some 300 feet in width. This is neces- 
sary in order to allow the roads to be 
readily distinguished. The exaggera- 
tion of any one feature, naturally leads 
to the distortion and in some cases, the 
complete elimination of others. 


on 


maps, 











4 


of North 





Mercator chart 
Atlantic. 




















Fig. 4. Great-Circle chart. 


So much for maps and scales. In the 
next article we will consider charts and 
the conventional signs used in both 
maps and charts, particularly those in 
general use by airmen. The ability to 
read maps and charts, does not require 
an extensive course in topographical 
and hydrographic surveying, but it does 
require practical study of the topo- 
graphical or hydrographic features (as 
the case may be) under the direction of 
an instructor who has the conventional 
signs at his finger tips and has a knowl- 
edge of how things look from the air. 
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qsoin G IN 
for FLYING? 


Ask yourself 


these six questions +++ 





1 Is the school just a school 
or a unit in a well rounded 
aeronautical set-up, qualified to 
supply soundly trained pilots? 


2 How complete and up-to-date 
is the equipment I will use? 


3 How competent and well 
qualified are the instructors? 


4 Has the school been ex- 
amined and approved by the 
U.S. Department of Commerce? 


Is the climate at the school 
such as to permit year round 
flying ? 
b Which school’s diploma will 
be my best endorsement 
when I seek a connection after 
graduation? 








NCE you've de- 
cided on an aero- 
nautical career, your next big problem is: 


“How shall I prepare myself; where can I 
obtain the important training that will 
best equip me for later development?” 


Back of the Boeing School of Aeronautics 
(Dept. of Commerce approved school) are 
the 8,000,000 miles flown by Boeing sys- 
tem planes—the men who built these 
planes—and the men who fly them. And 
behind the Boeing Company are the in- 
ternational resources and equiment of the 
United Aircraft and Transport Corpora- 
tion. 


Experience—not just theory—forms the 
background for every Boeing-taught 
course. And Boeing instructors are sea- 
soned pilots—men like George Myers, 
veteran of the air mail since 1923, with 
5,000 hours night and day flying to his 
credit. Four Boeing flying instructors have 
had a total of 22,000 hours flying expe- 
rience, military, air mail and commercial. 


Advanced training makes a competent 
pilot. Don't just “pick up” flying. Choose 
your school with an eye to your future. 
Check both ground school and flying 
courses. By these tests Boeing training 
is a sound investment. And Oakland’s 
mild winter climate assures you ideal 
flying weather at times when students 
of less fortunately located schools must 
remain indoors! 


New classes form quarterly! Mail 
coupon below 


BOEING SCHOOL 
“of AERONAUTICS” 


‘Div. of United Aircraft & Transport Corp. 
Airport . Oakland . California 
I am interested in the Boeing School of 


Aeronautics’ course I have checked: 


[_] Master Pilot 
Ground School 
; ial M 
deed * CO fae ae 
Commercial 


(] Private Pilot 


_] Transport Pilot 


_] Airplane and 


(]MasterMechanic Engine Mechanic 


Name and Street Address 


City arid State AE-130 





Po 
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The Cosmopolitan Club staged its 
usual annual on December 8. Miss Mary 
McGhee of Denver was elected presi- 
dent. There are accounts of over 20 
aviatrices attending it. 


Miss Amelia Earhart has created a 
Woman’s World’s Speed Record of 
184.17 miles an hour on a Lockheed 
Vega, a speed of 197 miles per hour 
is credited to Miss Earhart as her high- 
est speed for any lap. The report on the 
flight is now undergoing standardiza- 
tion. 


Mrs. Keith Miller, Australian pilotess, 
who last year flew from London to 
Australia with Captain Lancaster, ad- 
dressed the members of the Moores- 
town Club, New Jersey, on December 
12. Mrs. Miller is scheduled to fly one 
of three demonstration planes made by 
the Victor Company in the East after 
this appearance. 


Mrs. Neva Findley, Paris, whose first 
entry for the Women’s Cross-Continent 
air race in August came so soon after 
her licensing, has represented the Cur- 
tiss-Wright Airways on a number of 
recent talks which included the wom- 
en’s City Club, Norwich, numerous 
Clubs in Philadelphia, and many other 
places. She, as well as Miss Ruth Nich- 
ols, Miss Betty Huyler, Miss Frances 
Harrell and Miss Fay Sillis, sales- 
woman for the Curtiss-Wright Flying 
Service, displayed flying clothing at the 
Hotel Plaza on November 19. 


Miss Grace Lyon plans a trans-At- 
lantic flight from Roosevelt Field to 
Ostend, Belgium, next May. It is un- 
derstood that she has arranged for Mr. 
Martin Jensen to act as her pilot. 


The first tea of New York League of 
Girl Clubs was held on November 28 
and many women pilots were introduced 
by Casey Jones, the guest of honor. 


The Pioneer Woman’s Aircraft Din- 
ner was held in the end of last month 
by the Women’s National Aeronautical 
Association, and by the Illinois Wom- 
en’s Athletic Club. Mrs. Orra Heald 
Blackmore gave a fine address on wom- 
en’s place in aviation. 


December 12 was the day chosen for 
Mrs. Elizabeth Hiatt Gregory’s fine 
address at the Ritz-Carlton on “The 
Pioneers of Aviation.” 


It is understood that at least 26 










LADY MARY HEATH 


of the licensed women air pilots of 
America have joined the Women’s 
Pilot League formed at Curtiss Field, 
Long Island, in November. They are 
already engaged in very fine work. 
Mrs. Paris and Miss Earhart are at 
present running the organization. 


Miss W. V. Royle of ‘the U. of M. 
Glider Club represented the University 
of Michigan Glider Club at the meet at 
Ford Airport on November 23. She took 
a first place in one competition. 


Lady Haig early last month flew with 
Lady Bailey from London to the Mersey 
side to take part in Aviation Day cele- 
brations. Lady Bailey’s recent solo 
flight through Africa attracted much 
attention. 


The Maharanee of Cooch Behar, her- 
self a pilot, recently was caught in a 
seaplane forced landing. Her account 
of how she “powdered her nose” after 
carefully beaching her machine makes 
excellent reading. 


Plucky Miss Gentry, rapidly recover- 
ing from her airplane crash of August, 
has heard the bad news that she will 
not fly again, but she has the splendid 
pluck to deny this and volunteers her 
desire for further aviation. 


Bloemfontein, South Africa, has put 
its first lady soloist very successfully 
into the air. Miss Chrissie Steyn of 
Oranje School has taken out her li- 
cense. 


A great number of women have fol- 
lowed Miss Earhart’s (of T. A. T.) 
and Miss Koritnik’s (air service rep- 
resentative) example. A large number 
are now employed in the Ryan Factory 
in the manufacture of wings and parts. 


Miss Evelyn Turner and Miss Ger- 
trude Slaton are in Oklahoma City on 
the Braniff Division of Universal. 


Miss Melba Nunn of Kingston, N. C., 
is an associate of C. A. Dorr at the of- 
fices of the Aviation Corporation. 


Miss Bobbie Trout and Miss Elinor 
Smith have made four attempts to put 
up a Women’s refuelling contest. Their 
last attempt gave them 42 hours, a very 
fine performance. 


Miss Evelyn Matthewson, aged 16, 
is the United States’ youngest pilot. She 
comes from Detroit, and recently ap- 
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Airport with 
-having flown 


peared at the Alexander 


her father to purchase 


most of the way—an Eaglerock Ma- 
chine. 

Mrs. Ruth Stewart, the first licensed 
St. Louis woman pilot, is continuing 


her instructions under the direction of 


Dan Robertson. 

Among the recent honeymooners by 
air we have James Collins, test pilot; and 
his Dolores Lacey, of Phoenix, 
Arizona, Mr. and Mrs. Neuman of the 
Green Flying School, Chicago, Mr. 
Donala Babcock and Miss Marjorie 
Klerger, who both descended by para- 
chute, and Mr. Marchelin Lombard and 
Miss Barsh Canten, also of New York 


wife, 


The Women’s Flying Club of Hous- 
ton has just been formed. Ten of the 
large role are students. A flying mother 
well a flying grandmother are 
among the ranks. A banquet attended 
by about 200 persons was recently held. 


as as 


The Building Committee of the Cali- 
fornia Flying Club wishes to announce 
the completion of collection of $100,000 
Clubhouse funds and invited the whole 
world to join them in their ground 
breaking party on December 8, to which 
Miss Earhart, Governor C. C. Young, 
Miss Bebe Daniels, Miss Elinor Smith 
and many others were also invited. 

Miss June Larene has been appointed 
state representative of the Woman’s Di- 
the Curtiss-Wright Flying 
Indiana. 


vision, by 
Service of 


McCutchen of Evans- 
ville, Indiana, has Murfrees- 
boro, Tennessee, where she will be sta- 
tioned at Sky Harbor. 


Miss Marion 


gone to 


Major Junior College and School for 
girls at Tarrytown-on-the-Hudson have 
added a course in Aviation to its cur- 


riculum. Professor Roland H. Spauld- 
ing is conducting the lectures twice a 
W eek. 

Miss Ruby Thompson has been ap- 


pointed hostess at Love Field Airport, 
Dallas, Texas. 

Captain and Mrs. Russell Holderman 
have just returned to Leroy, New York, 
after an aerial trip to Camden, S. C. 

Miss Winifred Spooner of Great 
Britain has just flown to Uganda to help 
form the African Air Mail Line. 
Miss Agnes Mills, who received her 
pilot’s license in Florida, has announced 
her intention of flying alone from New 
York to Paris via the Lindbergh route. 
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RUSSIAN FLEET 


Continued from page 16] 


confining its expansion program to Cen- 
tral Asia, but with Chinese Coast and 
Japanese cities as the final objective. 
Al! development work is under the di- 
rection of the Council of Civil Aviation 
which has ambitious plans to extend 
the commercial air service into 
the most remote corners of the Soviet 
Republics. On every side throughout 
Russia and Siberia, in Persia and even 
in Mongolian Centers, a visitor quickly 
becomes conscious of the very great in- 
terest which one and all are taking in 
the development of aviation. It would 
appear that Russia and the other more 
backward countries are trying to bridge 
over the lack of railroad development 
with an unusually energetic effort to 
develop flying. It is equally certain that 
many communities in Russia and Si- 
beria, from which there is no freight 
service, will be dependent indefinitely 
upon communication by airplane. The 
interest is so keen that at some of the 
factories the workmen have assigned 
one per cent of their wages toward the 
expense of building the World’s Great- 
est Air Fleet. 

The “Trotsky Airdrome”’ at Moscow 
is the pride of the Fleet and is up-to- 
date in every respect. Commercial avia- 
tion has come to stay in the Lands of 
the Soviets; and as a _ preparedness 
measure in case of war need, it is dif- 
ficult to estimate the value of any na- 
tion having the World’s Greatest Air 
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Help Men Fly 


Tri-State will train you for aeronautical 
engineering in 108 weeks. State-author- 
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SERVICING A NEW MARKET 


amateur flying. There are railroads and 
highways in the Argentine, but not suf- 
ficient for her needs. Distances are 
considerable and as a result flying is a 
great deal more valuable as a time- 
saver than it would be in a country 
more thickly settled. 

The Argentine is a great and a rich 
country. A thoroughly modern country. 
Its wealth is based on gold standard 
commodities, that is, staple foods and 
their by-products. An occasional de- 


pression means nothing there because 
of the fundamental soundness of her in- 
dustries. Whatever happens the world 
must eat. 

During the three-year period ending 
in July, 1928, we exported to the Ar- 
gentine airplanes and their accessories 
including motors to the value of $246,- 
000, a lesser amount than during the 
first six months of 1929. 

There are twenty well equipped air- 
ports scattered all over the Republic, 
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————— You have been wanting to own your own _ 
plane. Here is your opportunity to do so 
—————————_— economically —_— 
There are many war production motors still 
pr available, the same motors with which “a 
EAGLEROCK first won its reputation for 
ie economical performance -— 
Perhaps you have one of these motors—an 
OX5, an OXX6, a Hisso “A” or “E”. If you —_ 
al do not, you can buy one at a reasonable price. 
Install it in a new Eaglerock. You will aes 
a have a plane you are proud to own and fly. 
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numerous flying clubs and private han- 
gars. There are also several taxi com- 
panies and transport lines that operate 
on regular schedules. These are for the 
most part earning very satisfactory 
profits. 

The age of machinery has arrived in 
the Argentine. The farmers are the 
most advanced in the world. They use 
more modern machinery than North 
American farmers. This is of impor- 
tance to the manufacturer of airplanes 
because his most likely customers in the 
Argentine are men who live on and by 
the soil. The wealth of the country is 
based almost entirely on its agricul- 
tural industries. There is some manu- 
facturing, but no fabrication of metals 
for the very good reason that metals and 
the fuel necessary for their fabrication 
must be imported. To fabricate metals 
in competition with the United States 
and Europe would require easily ac- 
cessible raw materials 

These up-to-the-minute farmers of the 
Argentine have money. They are ma- 
chinery-minded and sold on the United 
States as a source of supply for me- 
chanical devices of all kinds. Europe 
has not been able to compete success- 
fully with the United States in the Ar- 
gentine. 

The problem of selling accessories is 
somewhat different from that of dis- 
tributing airplanes. 

The demand for airplane accessories 
has not yet reached a point that would 
permit them to be stocked to the exclu- 
sion of all things else. Shops selling 
nothing but airplane supplies may come, 
but it is doubtful. The auto supply 
people are pioneering this field and are 
in a position to hold on to the business 
they build. 

The demand for accessories seems 
out of all proportion to the number of 
American-made planes in the Argentine. 
It is evident that owners of planes made 
in Europe are owners of accessories and 
extras made in the United States. This 
is an encouraging symptom. If our ac- 
cessories are better and that’s conceded, 
and our motors are better—also pret- 
ty generally conceded, then why not 
an American-made American-equipped 
plane? It’s a logical development. It is 
not uncommon to see in South America 
a plane with a European name but with 
American made motor, landing gear and 
instruments. Only the fuselage and 
wings were made in Europe. 

The merchandising of accessories can 
rarely be handled to an advantage by 
the manufacturer unless he associates 
himself with others. The South Ameri- 
can buyer of accessories wants to buy a 
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large variety on one order—one letter of 
credit—one manifest—and one ship- 
ment. The advantages are obvious. 

The retailer as a rule is not an im- 
porter. He buys from the jobber who 
imports in quantities, but the jobber also 
wants to establish connections with a 
firm or an association able to supply him 
with a variety of merchandise. 

The exporting of accessories can be 
and ought to be handled in the manner 
indicated by the needs and wishes of 
the importer. It would be a tremendous 
job to buy goggles from one concern, 
helmets from another and various items 
of extra equipment from various other 
concerns. 


RAZIL is the largest of the Latin 

American Republics having a 
greater area than continental United 
States and a population variously esti- 
mated between forty and fifty millions. 
The language of Brazil is a modified 
Portuguese. The climate is tropical, 
but tempered by cool ocean currents on 
the east and high mountains in the in- 
terior. A large section of Brazil is 
frontier country never explored by 
white men and probably unfit for habi- 
tation by Caucasians, being in the 
tropics, at low altitudes and conse- 
quently very hot. But there is a vast 
Brazil of friendly climate—of great ag- 
ricultural and mineral wealth. 

The city of Rio de Janeiro has a pop- 
ulation of more than one and a half 
million. Rio is famous the world over 
for its beauty and its agreeable climate. 
Like Buenos Aires, Rio has its flying 
clubs and fully equipped airports; its 
air taxis and transport lines. None of 
these are too prosperous at this time, 
but the depression is temporary, induced 
by the low price of Brazil’s chief ex- 
port—coffee. 

Brazil has 20,000 miles of railways of 
which four-fifths are owned by the Fed- 
eral Government. There are railway 
connections with Uraguay, Paraguay, 
and the Argentine. There are 33,000 
miles of automobile roads. Not all of 
these are paved, but are passable. 

The city of Sao Paulo has quadrupled 
its population since the dawn of the 
twentieth century. No section of the 
United States of North America has 
ever witnessed such building booms as 
Brazil has enjoyed in the past few years. 

The southern part of the country is 
the best. Here is a climate that can’t 
be bettered anywhere in the world. 
Here is an inexhaustible storehouse of 
mineral and agricultural wealth. This 
section is the most thickly settled in 
South America. 

The people of Brazil are not Cau- 
casians. They are a mixture of Brazil- 
ians, White, Indian and Negro. An 
ethnological jig-saw puzzle, but a fine, 


friendly and progressive people who are, 
by the way, most friendly to Yankees. 

There is an important mining industry 
in Brazil and in the south considerable 
herds of cattle, but coffee is by far the 
most important of her exports. 

Our exports of airplanes and acces- 
sories to Brazil for the first six months 
of 1929 amounted to $189,506. The re- 
ports for the last six months are not 
yet complete, but are expected to bring 
the total near the half million mark— 
—not a large figure to be sure, but it 
represents an increase of about 2,000 
per cent over the corresponding period 
in 1928. A similar increase in 1930 
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would boost the Brazilian business to 
a very important figure. 

The European nations are not blind 
to the possibilities of Brazil as a market 
for aircraft. There are regular sched- 
uled flights from Rio to European ports. 
French, Spanish and Italian aviators 
have flown from Europe to Brazil. 
These flights were intended as founda- 
tions for regular service between Brazil 
and Europe, which service has since 
been inaugurated. 

The salesman who goes to Brazil will 
receive a warm welcome and will be 
required to do nothing more difficult 
than to respect the customs of the 
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He gets the big jobs because he 


understands them 


Marshall Flying School training is more than mere flight instruc- 
It fits Marshall-trained men for big, executive jobs—and 
Aviation, rapidly progressing, is seeking such men 


Every day 
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great industry. Pilots, managers, technicians, and mechanics as 
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Marshall Flying Instruction is Complete 
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At the Marshall Flying School, in addition to flight instruction 
and technical ground school courses, you can learn airline opera- 
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sale and distribution of airplanes and aircraft supplies is an- 
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There is a rich future for trained executives who can fly and 
= -—" Aviation thoroughly—let Marshall train you for a 
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Mechanical and Engineering Courses 
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lage construction, wing construction and rigging, wing covering, the 
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ments. 
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try. He must remember too that 
the color line in Brazil is almost non- 
existent. He will find men of wealth 
culture who are not Caucasians, 
it of a mixed stock that has demon- 


ot 


its worth and makes no apolo- 


¢ HILE, the geographical monstros 
/ ity. Twenty-seven hundred miles 
of coast line, but only a hundred miles 
width. The Chileans are largely 
Caucasians There are considerable 
ibers of naturalized Germans, Brit- 

ms, Scandinavians and North Ameri 
Chileans are variously described as 
the Yankees of South America or the 


issians of the new world. They are a 


bustling energetic people and very much 
lined to fight at the slightest provo- 
t 


n. They seem always to win even 


they are wrong 
Chile seems on first sight to be the 
that God forgot, but there is gold 
ose barren hills in the form of 
per, iron and coal. The barren 
plains are rich too—rich in the nitrate 
of commerce. The southern part of the 
I devoted to agriculture— 
mostly to sheep raising which is largely 
hands of the Germans and 


ry is 


Chile is one of the South American 
Republics that prefers airplanes made in 
he United States. She, Chile, was by 


far our best South American customer 

ng the first six months of 1929. We 
sold her planes and accessories to the 
amount of $662,916, a much larger 


umount than we sold to her giant neigh- 
rs—Brazil and the Argentine. 
[here is no other country like Chile. 
She enjoys an unique position in world 
fairs. Her population is estimated at 
ur million, yet she occupies a posi- 
tion of tremendous influence in inter- 
nal affairs. Her pronouncements 
ire listened to with attention and re- 
spect in the capitals of the great na- 


[he exploitation of this market is 
nparatively simple. The people have 
lenty of money and are thoroughly air- 
led. It is safe to predict a greater 
per capita buying of planes by Chileans 
by any other nationals. 
[hese bustling people have a steel mill 
w and may some day build their own 
but this isn’t likely to happen 
are excellent ad- 
mediums — publications in 
Moving pictures 


soon. Meantime there 


rtisine 
LISI 


glish and Spanish. 
ire also well adapted for advertising 
hile. Technical and industrial films 
ire always welcome. The Chileans even 
for the privilege of seeing such 
films, that is they pay to go to the 


theater that shows nothing but indus- 


ials. It is difficult in North America 
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to get trailers or technical films ex 
hibited. In Chile such films are always 
welcome providing of course they are 
well done. 


ERU, land of the Incas. It was the 

wealth of Peru that made possible 
the Spanish Empire—made of Spain a 
world power in the 16th and 17th cen 
turies. Peru also prefers Yankee-made 
machinery including airplanes. Sixty 
five per cent of the planes in Peru to 
day were made in the United States and 
sold by the natured 
Yanks. 


In 1928 the German giant, Deutsche 


energetic, good 


Luft-Hansa, secured a franchise for the 
operation of a regular transport service 
in Peru. The first move after the ac 
quisition of the franchise was the pur- 
chase of an American plane—a Fair 
child five place Cabin monoplane pow 
ered with a Wright whirlwind. Our 
German friends bought this plane for 
two reasons. First because their pro- 
spective passengers, i. e., the Peruvians, 
have more confidence in the stability 
and safety of the plane made in the 
United States. Second because the 
American product offers more trans- 
portation for the money than could be 
offered by Europeans 

An American, Mr. Faucett, made the 
first flight from Lima to Iquitos, the 
capital of the rubber country. A de 
scription of the land and water route 
from Lima to Iquitos may be found in 
the January number of AERONAUTICS. 
Since Mr. Faucett’s flight there has been 
a twice-a-week service from Lima to 
Iquitos. 

Our exports of aircraft to Peru dur 
ing the first six months of 1929 
amounted to only $160,000, a small 
figure compared to Chile, but Peru is 
potentially richer than Chile and is be- 
ing developed very rapidly. It is a good 
plan to keep an eye on Peru. 


HIS writer ought not to undertake 
to write about the United States of 
Colombia for fear that he be accused of 
being a propagandist of the Colombian 
Government. It is hardly possible for 
one to see the resources and opportuni 
ties of Colombia and then to write about 
them with dignity and restraint. The 
danger is to understate and at the same 
time of being accused of overstating. 
Colombia is a rich and _ beautiful 
country with a culture of its own, but 
the mountainous nature of the terrain 
has retarded development of resources 
because of the difficulty and expense of 
building highways and railways over or 
through the high mountains. 
This, our nearest South American 
neighbor, is without doubt and without 
possible exception the most air-minded 
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—covering the mechanical con- 
struction of modern airplanes and 
stability of a plane in flight— 


The Airplane 
and Its 
Engine 

By C. H. CHATFIELD 
and C. F. TAYLOR 
Associate Professors in Aero- 
nautical Engineering, Massachu- 
setts Institute of Technology 
This practical book strikes a 
mean between the simple 
“popular’’ aviation books 
and the highly technical 
volumes. It provides a clear 
and concise treatment of 
the fundamental principles, 
the construction and _ the 
capabilities of the airplane 
and its engine. The book 
covers the factors which 
govern design of fuselage 
and installation of power 
units as well as the me- 
chanics of the various 
types of motors, instru 

ments and accessories. 
379 pages, 209 illustra- 
tions 5 12x8, $2.50 postpaid. 
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! McGraw-Hill Book Company, Inc., 
| 370 Seventh Avenue, New York. | 
You may send me Chatfield and Taylor ‘The Air- 
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| return it within 10 days of receipt. 
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ployment service. Just placed William Brown in 
a fine position in the Glenn L. Martin Aircraft 
plant in Baltimore. Write for our free book. 
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country in the world. The Colombian 
German Society of Aerial Transport 
does an enormous and very profitable 
business. This society is known to 
Colombians as Scadta, from the first 
letters of its name in Spanish. Scadta 
advertises extensively and intelligently. 
It offers to transport passengers and 
light freight more quickly and more 
cheaply and more safely. 

If a North American advertiser made 
a similar offer he would be guilty of 
false and misleading advertising, but 
Scadta makes good on all three counts. 
It is cheaper to fly than to go by boat or 
horseback. It is less dangerous to travel 
in the Fokker planes than to go by 
steamer through the fever infested 
deltas and up the rapids of the Magde- 
lena or over mountain trails on the 
backs of mules. There are narrow paths 
where a fall means starvation before 
you hit bottom. 

The Grace Lines have recently opened 
a train and motor bus schedule between 
Barranquilla on the Coast and Bogota 
the capital. This combination makes it 
possible to reach the capital from the 
coast in two days. Scadta makes it in 
seven hours. It remains to be seen 
whether the new service by Grace will 
cut into the business of the air trans- 
port. 

It is more likely that the two will 
help each other and prove of great value 
to Colombia, whose biggest problem is 
transportation. 

Bogota, some 8,000 feet above the sea 
and 600 miles from the coast, is the 
capital of Colombia. The capital boasts 
a population of almost a million and is 
a beautiful and progressive city. Other 
important cities are the ports of Bar- 
ranquilla and Cartagena. The last 
named and to a lesser extent, Barran- 
quilla, have enjoyed an oil boom in the 
last decade and are in a very prosperous 
condition. 

A speaker at a recent gathering of 
business men stated that Colombia is in 
very bad shape and must not be re- 
garded as an export market, at least not 
for the present. The gentleman is mak- 
ing an honest mistake based on the re- 
ports of the United States Bureau of 
Foreign and Domestic Commerce. The 
department’s bulletins are accurate and 
comprehensive, but to read only the 
statistical parts of such bulletins is to 
acquire misleading information. 

The gentleman who knew all about 
the unhappy condition of Colombia had 
failed to fully inform himself. He read 
that so many men are unemployed and 
exports have declined so much, all of 
which is true, but doesn’t mean any- 
thing unless accompanied by other 
information. The présent condition of 
Colombia is only temporary—is due to 
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All the Up-to-Date 
Facts of Aviation— 
for Quick Reference 








1929—a year of bewildering progress! 
Nearly 200% increase in licensed fiy- 
ers. Domestic air mail doubled. Sched- 
uled operations increased from 27,000 
to 100,000 miles daily. 166 approved 
type certificates for aircraft, 19 for 
engines, 28 for propellers. 90,000,000 
people in territory served by air lines 
for freight, mail, and passengers. And 
1930 promises to break all records 
again. Are you accurately posted on 
all the important developments in the 
field? You can have all the facts at 
your finger tips in 


The Official Review 
of Aviation Progress 


THE AIRCRAFT 
YEAR BOOK “%¢30 


Prepared by the Aeronautical Chamber of 
Commerce of America, Inc. 
In cooperation with officials of the 
Government Service. For 11 years the 
one indispensable reference tool for 
every man engaged in the science and 
business of aeronautics. And now, the 
2th annual edition contains more valu- 
able data than ever before, reflecting 
the tremendous advances of aviation 
in the past year. A vivid panorama of 
the entire world of flying which every 
technician, flying man, air line official, 
and manufacturer should have. 


139 Pages of Aircraft 


and Engine Designs 
The progress of American manufac- 
turers and engineers are recorded in a 
139 page section of immensely inter- 
esting and valuable designs. There are 
chapters on recent governmental ac- 
tivities; flights and experiments with 
dirigibles; air races; new planes, en- 
gines, accessories, and equipment. And 
an elaborate appendix containing hun- 
dreds of important facts and statistics 
Fully indexed! alias 
he Business of Aviation 

Rapid expansion — capital — statistics 
of operations—manufacturing progress 
—airports and flying fields—training 
schools—mail, freight, and passenger 
lines—tables of flying schedules, etc.— 
and a wealth of additional material of 
constant reference value. 


200 Illustrations and 
Airway Maps 
Over 200 photographs, as well as air- 
way maps of the United States, South 
America, and Europe. And to make 
the volume absolutely complete—a 
day-by-day chronology of aeronautical 
events in 1929! Durably bound to 
withstand constant handling. Price, 
$6.00. Send for your copy promptly! 


MAIL THIS COUPON 
FOR A FREE TRIAL 


D. VAN NOSTRAND CO., 

250 Fourth Ave., New York. 

Please send me a copy of the Aircraft Year 

Book for 1930. At the end of 10 days, I will 

either remit $6.00 in full payment, or return 

the book and owe you nothing. 
(Aeronautics 2-30) 














MEET THE 


February 


a very interesting program of events. 


Write Sidney 





AGAIN AT CHICAGO 


SECOND ANNUAL AVIATORS’ 
REUNION 





AVIATION POST NO. 651 
American Legion 


Three days renewal of old friendships and new contacts of the air service, with 
service man invited. 


A. Pierson, Reunion Chairman, Aviation Headquarters, Hotel 
Sherman, Chicago, for full information and reservations. 


OLD GANG 


20-21-22 


Every Army, Navy and Marine air 








“AN ADDRESS OF DISTINCTION” 





So Much MORE 


INTERNATIONALLY known... 
the habitual stopping place of 


world travelers . . . conven- 
iently accessible to all Loop 
activities . . . foods of surpass- 
ing excellence. Spacious and 
smartly elegant rooms. Dis- 
tinguished accommodations at 
remarkably reasonable cost. 
Rates begin at $5 per day. 
Permanent Suites at Special 
Discounts. 


THE 


DRAKE 


HOTEL, CHICAGO 
nt 


Under Blackst: Manag 

















U. S. HEADQUARTERS 
Springfield’s Restocked 


n’s Revised Specifications 


te Col. W 
Fallline American Arms & Ammunition 
5 Aanerunition & Parts 
Webiey- -Luger-Merkel Bros.- 
Largest stock in America of fine wo idee, Trap, Field Guns, 
Side Arms, Air Rifles & Pistols, Target Arms. Te 
mounted. Send 25c in st: for 128 p A 
A..F. STOEGER. Inc NEW YORK.N.Y. 


509 Fifth Avenue (at 42nd St 
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Draftin 


at home 


Realizing that many men cannot afford 
to go to college to secure training, Cali- 
fornia Tech now brings this training to 
you at home. 

The Automotive and Aircraft industries 
need trained draftsmen and drafting 
leads to the big pay jobs in industry. 
California Tech courses are complete and 
include instructions in the fundamentals. 
No examinations required for enrollment 
in these courses. 

Aircraft Drafting includes complete 
ground school _course, Airplane Design 
and Repair, Aircraft Engines, and Air- 
port Management. 
Automotive Drafting 
and Manufacture of Automobiles, Auto- 
mobile Engines, Care and Operation, 
Service Station Management. 
Complete Drafting Outfit Free. 
Don’t delay—act now! Send for 
describing these two great courses. 


(lifornia Technical Gllege 

A Disision of ASSOCIATES x. Lopnawre 

NEW CALIFORNIA BUILDINO 
|. SAN DIEGO _ _____ CALIFORNIA _ | 
Without obligation please send me your 
new book on Airplane and Automotive 
Drafting. 
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politics and in no way indicates that 
the country is in bad shape. 
Public works of various kinds have 


been temporarily abandoned; among 
these are railways and highways. This 
ought to be of interest to the aircraft 
industry because the development of 
aviation is one of the reasons for the 
abandonment of projected highways 
and to some extent of railways. The 
Colombians are so much sold on travel 
by air that they favor a cessation of 
the building of roads until it can be 
determined whether the airplanes will 
solve the problem that has so long 
vexed Colombia. 


ITH these facts in mind, it will 
WW’. seen that varying conditions 
prevail in the different sections 
of South America and that each terri- 
tory must be handled as a distinct unit. 
However, the rewards for proper ex- 
ploitation are tremendous and aircraft 
manufacturers should look into this 
market as one not only of the present 
but also of the future. 


PRIVATE OWNERS 
[Continued from page 25] 


operation, the more rapid will be the 
increase of private owners. 

Our company is rounding out its line 
of planes with this prospect in view. 
We are selling Bach tri-motors, and 
there will be many private owners in 
this class. In the Lockheed class, the 
list of prospective owners is larger. In 
the New Standard and Avian class, the 
list is, of course, considerably larger 
than in the other two. We expect sales 
to form the leading division of our com- 
pany this year, and along with sales an 
increasing demand for service facilities. 

At Detroit the municipal airport is 
already in a crowded condition, brought 
about largely by the presence of many 
privately-owned planes. The new han- 
gar, to be one of the largest in the 
world, will remedy this somewhat, al- 
though one cannot but believe that the 
same situation will arise in another 
year. 

Service facilities must be greatly in- 
creased to care for the private owner. 
Every airport should have a service 
organization competent to handle any 
make of plane or engine. Our company 
is building a large service hangar, to 
be devoted exclusively to this angle of 
the flying game. 

Designers will do well to meet the re- 
quirements of the private owner, and 
the salesman will do well to study that 
particular market. Airport operators 
should prepare to store many privately 
owned planes, and municipalities should 





assign certain areas about the airport 
for the erection of private hangars. 
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INTERCOLLEGIATE 


AERONAUTIC 


ASSOCIATION 


Bulletin No. 


Edited by Charles L. 


the Intercollegiate Bulletin opens 

what should turn out to be a very 
helpful source of information to all those 
interested in college aeronautics. All col- 
lege clubs which join the association are 
required to turn in monthly reports on 
their activities, from which will be taken 
excerpts of interest to other clubs. We 
will attempt to collect reports on various 
clubs’ formation and operation which 
should help less successful organizations. 
We shall also print interesting notes on 
the operation of outside clubs. We ‘shall 
furnish to members, lists of the associa- 
tion’s activities along the lines of securing 
discounts, insurance, and kindred advan- 
tages. 

This bulletin is an attempt to encourage 
inter-relationship between college clubs, 
in order to bring about a unified effort to 
advance aviation. We ask your coopera- 
tion in this undertaking. 

Association Notes—As this bulletin goes 
to press the dues from but two college 
clubs have been received at the headquar- 
ters of the Intercollegiate Association. The 
University of Michigan was the first to be 
heard from. Miss Cornelia Burwell is the 
secretary of the Airplane Section of the 
Aeronautical Society and is a member of 
the executive board of the Intercollegiate 
Association. This unit has twenty-five 
members. Yale was the second to re- 
spond with memberships for its thirty- 
five members. The officers of this organ- 
ization are Charles L. Morris, president; 
W. Hoffman, secretary; and Daniel T. 
Moore, treasurer. 

Industry Notes—The Intercollegiate As- 
sociation announces that during the com- 
ing year every individual member of mem- 
ber-clubs of the Association will receive 
a subscription to “Aeronautics.” This 
magazine is one of the most comprehensive 
periodicals now in circulation, published 
in the interests of aviation. The Inter- 
collegiate Association, believing it a great 
advantage to keep in touch with things 
aeronautical through the medium of a fine 
publication, has arranged for “Aeronau- 
tics” to be sent to each member. 

Last Spring we had quite an extensive 
correspondence with the Davis Aircraft 
Corporation in connection with their will- 
ingness to present a gift ship to that Uni- 
versity which could meet the requirements 


Brine Tntercoegate this issue of 


Morris” 


stipulated. The requirements as expressed 
concerned, in part, the ability of the club 
to provide competent instruction servicing, 
repairing, and replacement in case a gift 
ship was granted. 

Several clubs became interested in the 
proposition, but in a recent communication 
from the Davis Corporation, several addi- 
tional stipulations were added, the most 
salient of which was one requiring the pros- 
spective club to purchase one plane before 
receiving a gift ship. This of course, puts an 
entirely different aspect on the matter, and 
appears more or less like a retrenchment 
on the part of the donors. We are pre- 
pared, however, to send more specific in- 
formation to any club which feels it can 
meet the condition as stated. The offer 
is still a good one even with the additional 
requirements and should be attractive to 
any club able to meet them. 

During the past few months the Inter- 
collegiate Association has been in com- 
munication with several prominent manu- 
facturers and flying schools regarding the 
granting of discounts to members of the 
Association. Spartan Aircraft Company 
of Tulsa, Oklahoma, responded with an 
offer to furnish a plane at cost. The list 
price of the Spartan plane is $5,470, and 
is an excellent opportunity for any club 
ready to purchase a plane. The Kinner 
Airplane and Motor Corp. of Glendale, 
Cal., offers motors with slightly defective 
parts for ground school instruction, at a 
price of $335 f. o. b. Glendale. The mo- 
tors are shipped sight draft attached to 
bill of lading upon receipt of an order 
and $100 deposit. Illinois-lowa Airways 
Company, Inc., will grant a discount of 
5 per cent to five or more students enroll 
ing in its course of training at Rock Is- 
land, Illinois. The Tred Avon Flying 
Service, Inc., of Easton, Md., offer their 
primary course in flying at a reduction of 
10 per cent. 

Parker & Co. of Philadelphia have made 
us excellent terms for insurance on aircraft, 
as quoted by them in a letter to Association 
headquarters. 


*Mr. Morris is chairman of the Executive 
Committee of the Intercollegiate Aeronautic 
Association and President of the Yale Chapter. 
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collegiate Aeronautic Association. 


twenty clubs were represented. 


or information is desired. 


as a sales prospect. 





ANNOUNCEMENT 


Aeronautics has been selected as the official organ of the Inter- 
is association is composed of upwards 
of 20 individual college clubs several of which own planes or gliders. 

At a recent meeting of this association held at Ohio State University, 
Among the speakers were representatives 
from the Cleveland News, Transcontinental Air Transport, Goodyear Zep- 
pelin Corp., Curtiss Flying Service, Dept. of Commerce, Great Lakes Air- 
craft, University of Pennsylvania, and University of Cincinnati. 

e invite the various members of this association to follow the monthly 
bulletin appearing in Aeronautics, and to call upon us if any service 


We further believe that the aeronautical industry can do well by fos- 
tering the flying college student—for it is this type of market which is a 
factor of importance in the selling problem of today and of the near future. 

The college student who is sufficiently interested in aviation to pur- 
chase a plane jointly with others and start a flying club while at college, 
is both temperamentally and generally financially deserving of attention 


















Your Chance 





Rockwell 
gion You 


AT HOME 


I have prepared a_ very 
practical Home Study Course 





A War Flyer 
Will Teach 
in Aviation that gives you You 


a sound and complete knowl- Major Rockwell is 
edge of Aviation in all its 
fundamental phases. My 
course covers such subjects wilitench you rom 
as the Principles of Flight, pisown experience 
Construction, Control, Rig- | ¢istieide of France. 
ging, Assembly, Motor De- 
signing, Operation, Etc. 
These subjects you should 
know before you are ready to take your place 
in Aviation either as a pilot or in many of 
the wel paid ground jobs. After taking my 
Home Study Goose you can arrive at your 
Aviation Goal much quicker and easier. 











No Special Education 
Necessary 


You don’t need a high school or any Spe- 
cial education to master my course. It is so 
thorough and complete and everything is so 
clearly explained in text, diagrams and pic- 
tures that in a few months you will be able 
to grasp the principles of Aviation ground 
work and be well on the road to qualify for 
an important Aviation job. My Home Study 
Course will give you all the knowledge 
necessary to pass the government’s written 
examination for mechanics’ or pilots’ licenses. 


Students Praise My Methods 


W. C. Rickels says “after I completed your 
ground course which prepared me in the 
rinciples of flight I was able to solo in 7 
ours.” Floyd Prothero says “your method 
of instruction not only gave me a thorough 
knowledge of Aviation but you also showed 
me how to capitalize on what I learned.” 


Employment Service 


After you graduate I assist you in getting 
a job without any cost to you. Right now 
the demand for trained men is greater than 
the supply. A place is ready for you! I am 
so sure that you can learn Aviation with 
my help and step into a big Aviation job 
that if you are not satisfied when you have 
finished my course, I agree to return every 
penny of your tuition 


This Book Free 


Mail the coupon for this Book 
that explains my course fully and 
answers your every question about 
Aviation and how you can en- 
ter it easily and quickly. 


Major R. L. Rockwell, 


The Dayton School 
of Aviation, 


Desk B-7, 
Dayton, Ohio. 
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| Major R. L. Rockwell, 
The Dayton School of Aviation, | 
Desk B-7, Dayton, Ohio. 


Send me your Free Book and Tuition offer. ! 
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not already 
builder sent 


one and one-half 


MODEL DEPARTMENT 


by Bertram Pond 


Fuselage of the ‘’C” Eagle 


the 


HE January issue of AER 

described the wing, rudder 

and propeller for the “ 
model. A list of parts was giv 
complete machine. You should 


the January issue for parts of 
age which will be described h 
ing paragraphs. 
Before we start in on the ft 
ever, I have a very good suggestion which 
many model builders migh 
the construction of 


t wis 


wing 


completed it. 


me a pictur 


inches. 


e 


model made with a sweep-back wir 
amount of the sweep-back used was 





iselage, 





That is to say, 


veneer sanded down slightly an 
the inside where the greatest st 























the entering edge of the wing at the fusel 
age was one and one-half inches in front 
ot the entering edge at the wing tips. The 
model flies very well either way, but I 
know many of the model department 
readers would like to try this other type 
of wing. 
Fuselage 

The fuselage is very simply c ucted 

The front part consists of 1/20” balsa 


braced or 








how- 











le rear portion is made in the simplest 
anner from four balsa strips 5/32” 
square. These two portions of the tfusel 
ge can be made sep: ‘ly if you wisl 
1 carefully and secu attached after 
are com] pleted. 
\ pattern should be made for the 
selage sides Remember in making your 
pattern that the drawing is % size. Using 
his pattern, care fully cut out two sides 


the 1/20”x3”x20” balsa veneer which 








should have aterials. Re- 
mber you should sand the veneer before 
ting out the body, sides, hood, and bot- 


pieces as it is difficult to sandpaper 


ter they 








in veneer pieces al are once 





balsa hood and 
ur fuselage 
from your balsa 
where the landing 
shown in 

balsa veneer by 
strip of balsa across the for 
10own in the drawing 


yattern tor tl 
bottom of 
ne of 

eer. Carefully mark 
gear is to be 








and 
each of these 
attached as the 


inforce ti 
sintorce the 





Make a 





balsa nose piece to the pattern 

shown in the draw ing Chis nose piece 
s made from the 5/32” balsa veneer which 
ould have in terials. Care- 


ily cut out the hole thr 








7. wire 3’ 


propellers, I 
screws, brads, 





ll 15 
28-30- 32- 34 steel 
copper washers, 10 for. 
We can supply any size balsa 
beams, 


Send 5 cents for complete parts 
service charge is required on all 


aluminum, brass tu 
and books on model building 


Simplex Air Model Co. 


AUBURN, MASS. 


list A 5 
orders amounting 





to less than $1. A 5 cent packing charge is re- 
quired on all shipments of wood or metal greater 
than 18” in length. Prices are subject to change 
wines — - All goods sent postpaid in the 
U. 8. tamps or C. O. orders accepted 
Spruce Balsa 
a&”"x%"x3" 03 
“x 1”x3’ . 06 
#3%"x3’ 08 033 
"x44 "x3 045 054 
ed, cece $ 06 
%”x 1”x3’ 24 
1”x 3”x3 48 
le Eo, eee ea eeur 56 
6’ lengt hs. &” diam 05e¢ *” OT5e 
%” .10¢; Balsa discs \%” thick am O7¢ 
3” .08c; 4” 
Ambroid » ns % pint .50; % pint 95 
Ambroid cement. 2 of .33; 53 
Bamboo paper 13x36” .12; 2 14 
Rice paper, 18”x24, .09; 6 
Wood veneer, 20”%x30” 22 
Flat rubber 50’ of %”. .50; 75 


50’ of &” 


of No. 5 or No. &, .04 f No. 
wire, per spool , 
that you 
wing sections 


cent 











mind if the piece cracks in two 
you cut it as it should be stiffened 
ind protected with a heavy coat of cement 
ll over. You can make a good solid nose 
whether the is cracked or not 
making 

ttach the two body 
with 





piece 





sides to this balsa 


se piece cement. Pins should be 








The “FEATHERWATE” 
New 10-Ounce 
Gasoline Engine 


actic al gasol ine 










model airplanes 
be ats. You can 

“Featherwate” 
even th you 


have hand tools 


F or 1 Conponssediie Models 








com pressec air 
rs, $3.95. Spec 
l tanks, $3 
Holds 180 Ibs. 





i ns, Woods, e 
| t C e Price List 
“Everything for Power Model Builders" 
POWER MODEL SUPPLY COMPANY 
Box 304 WICHITA, KANS. 

























This is the fi 
Order now. 


We sell 








nest scale fi 


compr essed air 


ng model it 


Miniature Aircraft Corp., 


NEW ALL METAL SCALE MODEL 
2 FOOT a VEDA 


1. All metal streamline fuselage 

2. Perfect streamline cowling 
j 3. Dummy radial motor 

4. Special high thrust propeller 

5. Ball bearing prop. shaft 


is possib You won’t be satisfied without one 
FEATURES 
6. Inclosed rubber motor 
7. Special wheels and gear 
8. Perfect camber all metal wings 
9. Weighs only 4% oz. complete model 
10. Price partly assembled, $12.00 
11. Price ready to fly, $17.50 


3-6 and 8 egttates air motors made of aluminum $8.75 and up. 


83 Low Terrace, New Brighton, N. Y. 


models. Send 10c for catalogue 
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1 the parts together while the 
The bottom sheet of balsa 
be attached next. A piece of 
5/32” square balsa should be cemented 
icross the bottom point where the 


landing gears attach. 


e hold 
glue dries. 
wood can 


at the 


Before putting on the balsa wood you 
should first make the short motor stick 
from the %4” square balsa pieces which 





you had left in making 
of the wing. 


the entering ec dges 
+1 


You will « nly need a piece 


about 3” long. This short motor stick 
should rest in the notch in the nose of the 
SQ | 
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model and on a piece of %4” square and 
1%” long balsa which you should cement 
across the fuselage while the hood is still 
off of the plane. The short motor stick 


when resting in these two places should be 


parallel with the position along the line 
which th e rubber will be stretched on the 
-omplete model 

The motor stick can be made removable 
very easily by means of a “U” shaped 
music wire clip attached to the %” balsa 
fuselage cross piece just above the front 
landing gear struts. A piece of music 


honld 


> $noul 





be cemented across the inside 


of the nose piece to keep the motor stick 
from raising out of the notch into which 
it sets. To prevent the motor stick from 
being pulled clear back into the fuselage 
i piece of music wire should be securely 


the front end of the 


cemented across 
motor stick; or better, 
pierced cross-wise through the 
of the motor stick about %” back and 
then securely cemented in place. The rear 
end of this short stub motor base should 
be slightly pointed to assist in entering it 
into the “U” shaped clip which supports 
it at the rear end. This removable motor 
stick is advisable though you can cement 
it in place if you wish. However, this 
makes it more difficult to change the pro- 
peller and install new rubber motors. 

If you are sure the necessary cross brac- 
ing and motor stick mounting is securely 
mounted in place and if you are sure the 
edges where the body sides and body bot- 
tom pieces join is securely cemented you 
can attach the hood in place. Note that 
the hood and under part of the nose are 


this piece can be 
front end 
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Silver Ace 


Sail-Plane 
One of the latest Silver Ace 
$5 75 models with demountable tapered 
¥ wings and celluloid fuselage. 
8.00 Superlative in performance and 
appearance. 
ordered SE GP UP wecescesdneses $1.50 


us instead of through your dealer. 


In response to countless requests, 


we have designed a construction set 
De Luxe 
The pyralin fuselage, 
wheels, superstructure, propeller and 
All parts, 
covering, plans and rubber in- 


to build this beautiful 


monoplane. 


landing gear are all made. 
silk 
1K 





Silver Ace Tri-Motor 
Fokker 


Designed to fly several hundred 
feet by power of central motor. 
Convertible into model of trans- 


cluded. A fast flier indoors or out, atlantic ‘Friendship’ by addi- 
tion of pontoons. 

and the most durable you ever Ready to fly monoplane....$25.00 

1 “ Partly assembled ........ 15.00 

owned, Construction set ......... 9.00 

Pair of pontoons 4.00 


Send 
32 page 
describing 
nowned 





10 cents for 
catalogue 
the 
SILVER 
ACE SQUADRON 
of 18 flying models. 





Te- 


Silver Ace Low Wing 

Monoplane 

F-21 type, beautiful 
and color. Capable 

hundred feet of flight. 
able wings. 

Ready to fly 


in detail 
of several 
Demount- 


Aero Model Company 





Dept. P-22 
111 North Wacker Drive 
Chicago, Illinois 




















1” Alum. Disc o Wheel. Featherweight 10c Pr. 
4c postage on a pair wheels. 

Ask your dealer or send 5c 

catalo 


If you don’t find 
SELLEY 


Champion 
Airplanes 


Perfect in design—Simple 
to build—Fine Flying 
qualities— 
Your Money 
Refunded 


Y 


fro 


West of Mississings or Canada, 15¢ 


-ostage 


10”. 









Postpaid 


Actual Photo 
of Bellanca built 


m Selley Kit 


Send for any of these Semi-Constructed 
SELLEY CHAMPION Model Airplane Kits 


“Selley,” Famous Flyer of 

Magic: Pl, i satisfied, Send It 
Back, xs 

Lark.....$1.20 Bellanca ...... . $6.75 

Curtiss .. 4.25 Ryan “Spirit”...... 7.25 

Ivnkers . 6.25 Stinson Bi-Plane owe 

«tra 


Aluminum Adjustable Pitch Propellers 

8” .60c Postpaid 

Special Bearing Hanger Shaft pecceese 
Balloon Rather 


.75¢ Postpaid 
40c 


Tired Aluminum Disc Wheels 


ic Pr. 


1%”. 


). 


cccces 40c Pr. 


for illustrated 


A. F. SELLEY MFG. CO. 
1405 Gates Avenue, Brooklyn, 


N. Y. 
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6 ft. models. 
long 
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COMPRESSED 
AIR 


MOTOR 


Counter balanced stee! crankshaft. 

Cc. letel led and d cA $0 we 
ompletely assembled and teste 9 ret pa: 

AiR TANK — jens, fi 


MOTOR AND 24° TANK 


ps Te Be mar Pon eat 


w YY carved 


Finished parts, ea: 


Saspwelaht, seamle: 
ne 


bein paid 
‘OR S FT. 


ior your 


3-IN. DIAMETER 
%-IN. BORE 
%-IN. STROKE 


STRONG ANDO 
POWERFUL 


Unique. 


Raeg tt yt AIR EQUIPMENT WON 
ALL AIR MODEL PRIZES AT 
‘ LOUISVILLE NATIONAL CONTEST 









ONLY %-OZ. 


Flies 434 ft. to 
$2 ost paid 
SSED 


id. ‘COMPRE 


igh Dreemuse, 3” dis., 30” 


COMBINATION 
Special price till March let only. 


OUTFIT — Weicht 
Bend 


COMPRESSED AIR MODEL 


with dt a, “fy tank aT “motor $4.90 postpaid. 
next Nations! Model Airplane contest. 
only money o epee or drafts 


e for 


Experts of S'Foday are the Avtation 


Peru Model Airplane Shop 


with wire parte, 


realistic io sensborwelshs nd pro pelley 83 36 st —_ blueprint $2 78 
ler 
7) NEW TLLUSTRATED LIST 


AK allthe latest and best ma- 
eaiasund by Aa, 5 contest winners of trips to 
+ with surprising low prices on the best materiale. 

“Model ne 


xpertsof Tomorrow.” 


Peru, Indiana 

















(no stamps). 
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12-INCH SCALE MODEL 


bergh’s Spirit of 
Scientifically 
d and very real- 
Eauippved with 

band motor. 
rom ground by 


own power and files 40 
ft.or more. Easily built 


without 


structions set, 
parts and full directions, postpaid in U. 8., 
Satisfaction or mM. back 


, Chillicothe, Ohio 


tools 


Send now. 
4 
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A New 100% Scale Model! 








’ 





The only set of DORNIER Do. X. working drawings 
(regular prints from costly plates—not fadeable blue 
prints) offered the American Modeling Public. 


of Our Modelplane 


100% 
Phantom sectional 
Standard German 


Specifications 


Type—seale exhibition replica 
Interlor—elear detailed view 
Airfoil curve 


Total weight Varies 
Type—seale flying replica 100-% 
Power—compressed air Two motors 
Airfoil curve Goettingen 387 
Total weight Varies 
Length overall 29 7/8 Inches 
Height—top propeller arc 7 3/8 inches 
Span—wing panel 36 1/2 Inches 
c — panel 7 2/16 Inches 
Wing 255 7/8 sq. In. 
: on—gondete brace panel 17 5/16 inches 
Chord—gondola brace pane! 1 7/16 Inches 


Complete 1930 Set—four sheets $0.75, 
(the 1929 Set contained only three sheets), 
Descriptive Folder 10c 
Model Aircraft Engineering Company 
Division of TUBBS Whitewater, Wis. 

















Model Airplanes 


Plans for the IDEAL way! 
Model Airplanes 5.15 the FORD, MONOPLANE; the 
25c each piane Comm. B B ytd fe . over the Sou th 
ve 
FORD MONOPLANE I Saat constrection o stat, with Plans, 
Fokker Monopla contains everything required. Price $8.50 
New York- Paris Plane Ask your dealer or order direct. 
Curtiss BiPlane 48-page Catalog Model Air- 
DeHAVILLAND gianse, Suvte and Siatories 








BiPlane 
*-4 Naval Seaplane "DEAL "AEROPLANE a 
Biertot. Nieuport or SUPPLY COMPANY, Inc., 
Taube Monoplanes 22-26 West i9th St. 
Geel Peoli Racer New York City. 








MODEL 
AIRPLANE 
BUILDERS 


We carry the best of materials to build 
models. Quick service. Prices you can 
afford. Send 5e for 32-page catalog 
flying Vought-Corsiar Scale Model const 
S$OEDEHORKKSECSO6ECeSHACeCCRS es Se 
flying Curtiss Hawk Scale Model construc- 
ion set : pax 







3.00 


2-ft. flying Sikorsky—Amphibion const. set 2.75 


3- S. flying Lockheed-Vega Scale Model cons n 63 

HibbiktatNaeRKeEseeCoeKee . 5.25 
2- — flying Savoia-Marchetti const. set.. 2.50 
1-ft. National Moth, latest R.O.G. const. set . 60 


NATIONAL MODEL AIR- 
CRAFT & SUPPLY CO. 


29 North Ave. Dept. T. New Rochelle, N. Y. 


Fly This Combat Monoplane! 


This realistic 
of a military mono- 
plane is an unusually 
graceful flyer. Wing- 
spread 18 in. Weight 
& only 7/Soz. Will take 

off by own power and 
fly over 80 ft. Mark- 
ings in red and blue, 
Can be built in 2 
Construction set includes 6-in. 


tructio 











hrs. without tools. 
aluminum propeller with shaft, 1% in. dise wheels, 
wood ban 


struts, id motor and all other parts, 
with clear directions. Complete set, packed in un- 
breakable container, only $1.00, postpaid in U. & 
and Canada. Order today. Warranted to fly if 


properly constructed. 
The MIDLAND MODEL WORKS, Chillicothe, Ohio 
(We cannet make C. 0. D. shipments. Ne retail catalogue isswed) 














both curved to fit the nose piece. To make 
a good secure joint between the hood and 
the nose piece use plenty of Hoosier Glu 
and bind the hood down to fit the curva- 
ture of: the nose piece by carefully winding 
several turns of thread around the nose of 
the fuSelage. Be sure and leave this thread 
on uritil the glue is thoroughly dry. 

While the glue is drying between the 
different operations on the front part of 
the fuselage you can save considerable 
time by starting construction on the rear 
of the’ fuselage. 

Next cement the roof of the cabin in 
place ‘and cement a short piece of balsa 
from the front point of this roof on the 
center line to the point of the “V” cut out 
yn the center line of the hood. This piece 
is used to attach the window material for 
the pilot’s cabin. 

Ihe rear part of the fuselage should be 
made as light as possible. To make the 
construction of this clear to you, if the 
rear part of the fuselage were stood on 
end with the rear or little end up in the 
air it would resemble the framework of 
a windmill or an oil derrick. Simply cut 
the pieces to the length scaled from the 
drawing and cement them together securely 
with a coat of Hoosier Glu. Holding the 
parts together with pins while the glue 


dries, is a great help in speeding up this 
work 

Note that the rear of the fuselage 
should be about 7/8” square with a hole 








2-FOOT CURTISS HAWK 





This model has flown over 300 feet. oe 
_ construction set with plan.. 
lue prints alone 


2-FOOT FOKKER UNIVERSAL 


Complete con- 
$2.00 


has flown over 500 feet. 
struction set with plan 
OUTDOOR TWIN PUSHER 


Complete kit with plan.............. $2.00 
Endurance Baby R. O. G. Kit....... $0.50 


Booklet ic, 1st order. 
HAWTHORNE MODEL AERO. CO. 
Dept. T. Hawthorne, N. J. 


credited on 

















Model Builders! 


Build Our Up-To-Date Models 


ST. LOUIS ROBIN, a 21” flying seale model 
of the famous 420 hour endurance ship in = 
original colors. Rubber powered, weight % 

CHALLENGER OR OX 5 ENGINE, $3.50 ‘cash. 
37” OUTDOOR TWIN PUSHER. This model 
holds local junior record of 9 min. 40 sec. An 
all weather model of simple construction. Kit 
contains full size blue print, finished metal parts 
other necessary material COMPLETE KIT, 


$2.25 each. 
36” OUTDOOR TRACTOR. A very simple model 


for the beginner. Kit contains full size blue 
print, 10%” = ie lier. metal fittines and 
necessary mate OMPLETE KIT. $1. 


COLORED JAPANESE TISSUE. Adds no weight. 
Green, red, orange, yellow. Especially suited for 
scale model coverings Size of sheet ”x20” 

ASSORTMENT OF COLORS, $0 25 each. 
BLACK PARA RUBBER. ‘%”x&”. Guaran- 
teed fresh. pure stork. Toughest rubher obtain- 
able. Has been wound 2990 te 2900 tnrn« with- 
out breakace 210 FOOT SKEIN. $.90 each: 
ONE POUND LOTS, $2.30. 

Send Se at Once fer Our Cataleg 


EHRHARDT’S MODEL AIRCRAFT SUPPLY CO 
7020 Wise Ave. St. Louis, Mo.* 
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in the center 9/16” square. Using the 
piece of balsa 1” square and %%” thick in 
your materials, cut a plug which will fit 
into the 9/16” hole in the rear of the 
fuselage. Leave a shoulder on the plug 
7/8” square so that the rubber motor will 
not pull the plug through the hole in the 
fuselage. The position of this plug which 
sets into the fuselage should be square, of 
course, so that the rubber motor will not 
turn the plug in the fuselage. Make a shaft 
just like your propeller shaft only a little 
longer and pierce it through the center of 
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this plug. On the rear end of the plug 
bend a hook like the part of an “s” hook 
which attaches to a winder. You should 
bend another loop in this plug to prevent 
the rubber motor from pulling the hook 
through the plug. This is very important. 
Now cement the special hook securely to 
the plug. 

Carefully align the front and rear half 
of the fuselage so that they fit together 
properly and so that the overall length of 
the fuselage is correct. If you have 
checked and re-checked this alignment to 
be sure that it is as accurate as you can 
make it, carefully drop cement on each of 
the four longerons. Leave the fuselage 
sit in this position until the glue is 
thoroughly dry. Then carefully go over 
these joints again with a second coat of 
glue. The rear of the fuselage at this 
point should be reinforced with four balsa 
pieces 5/32” square around the four sides 
inside of the body. 

With the body this far along, you have 
only to attach the landing gears, elevator, 
and cover the rear of the fuselage and 
cement in the windows to complete the 
model. 

The landing gears are made of %” 
diameter reed. The front leg should be 
3%” long and the rear legs 5” to 5%” 
long. Very securely cement the landing 
gear in place with several coats of Hoosier 
Glu. In the front view the landing gear 
should be 41%4” apart at the point where 
the axle is attached. Be careful to align 
these landing gear struts so that they ap- 
pear symmetrical. 

If you have a set of materials especial- 
ly for the “C” Eagle, all you will have 
to do is to cement in place the bushings 
furnished with the kit. The axle is made 
from a piece of No. 16 music wire. 
washer is put between the struts and the 
wheels and between the wheels and the 
bent-over end of the axle. The axle is 
fastened to the landing gears with several 
coats of Hoosier Glu. A small tail skid 
can be attached at the rear of the fuselage 
to make the plane more realistic looking. 

Now carefully attach the window ma- 
terial over the openings in the pilot’s and 
passengers’ cabins. Next paper the rear 
of the fuselage, stretching the paper as 
neatly as possible. Special paper cement 
you will find will stick the paper better 
than banana oil and yet it is much lighter 
than library paste and other common 
forms of “stickum.” The paper can be 
doped with a light dope or even with 
paper cement. A tight covering on the 
rear of the fuselage is a great help as 
this stiffens the fuselage so that it will 
very readily take the strain of considera- 
bly more rubber than will be necessary to 
fly your model. 

Next stick the rudder and elevator as- 
sembly into position with a small drop of 
cement for the trial glides. Do not stick 
it too solidly in place as you may want to 
change the setting slightly. Next fit the 
propeller into the bearing on the stub 
motor base. Then make up a rubber mo- 
tor of eight strands leaving very little 
slack or sag in the rubber. To assist in 
pulling the rubber through the fuselage 
quickly you can use a string or a music 
wire hook. Next attach the wing in posi- 
tion with a sturdy rubber band. The glid- 
ing position of the wing will be found to 
be with the rear edge slightly to the rear 
of the point where the front and rear posi- 
tion of the fuselage were joined. However, 
this is to be expected since we have no 
heavy engine in the nose of our model to 


balance it. You can add dummy cylinedrs 
made from corks or short metal exhaust 
pipes and other forms of dummy motors 
to the front of the nose and bring the 
position of the wing forward somewhat, 
and, at the same time improve the ap- 
pearance of your model without interfer- 
ing with its flying qualities in spite of the 
extra weight. 

The sweep back wing mentioned in the 
early part of this article will improve the 
appearance of the model considerably by 
bringing the counter part of the wing 
forward on the body. 

In flying the model 225 turns on the pro- 
peller hand wound should give you a very 
snappy trial flight if the adjustment has 
first been found approximately by gliding. 
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With an egg beater used to wind the 
rubber motor by means of the rear plug 
you can use considerably more turns on 
account of being able to stretch out the 
motors. 

If you have made your model extremely 
light and saved weight wherever possible 
you may be able to fly your model quite 
well on six strands of 4%” x 1/32” flat 
rubber instead of eight strands. 

Some very fine flights can be made with 
this model as it is very light in weight. 
The model is extremely simple to con- 
struct. Combining its simplicity with its 
realistic appearance it makes a fine model 
for classes in model building and for any- 
one who wants a realistic model which 
will absolutely fly and fly well. 














( Im the profession of flying — every 
successful mechanic, pilot and naviga- 
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tor must know thoroughly the physical 
fundamentals and mechanical intrica- 
cies, and how to apply this knowledge 
to practical purposes. There is no 
surer or better way than by entering 


Thy BEDFORD 


YMCA 


tchANcs LHD 


Sponsored by some of the most famous figures in 
—— , 

Offering a complete, practical course in Aviation 
nme and Mechanics, with many unusual advan- 
ta or air-minded men. 

] Bedford School is located within forty-five 
minutes of Curtis, Mitchel, and Roosevelt Fields. 
Twenty nearby airplane factories are visited regularly 
by supervised groups. 

Our — are equipped with one-half million dol- 
lars’ w of modern machinery and mechanical 
appliances. 

ifty per cent of our students are ongtent before 
completing half the course—a remarkable record 
showing a reputation in Aviation circles as an insti- 
tution of efficient instruction. 
are comfortable dormitory facilities for our 
out-of-town students—with the use of a spacious Gym 
and a modern Pool. 
Tuition may be paid in easy installments. Day and 


evening sessions. 


COUPON—MAIL NOW 
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: Tee GEOFORD Y.M.C.A. : 
> AVIATION MECHANICS SCHOOL . 
° 1115-1125 Bedford Avenue : 
e Brooklyn New York City ° 
: Please send me free illustrated Pamphlet 71. « 
. . 
+ Name 1 : mane a a : 
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transport pilot. 


Please send me, without obligation, 
checked below: 


O PRIVATE PILOT 
10 hrs. dual—10 hrs. solo flying 
30 hours Ground Schoo! 
LIMITED COMMERCIAL PILOT 
25 hrs. dual-25 hrs. solo flying 
60 hours Ground School 
dO TRANSPORT PILOT 
50 hrs. dual~150 hrs. solo flying 
140 hours Ground Schoo! 


Ol 








You W. 
At Night 


while learning to be a Transport Pilot at Airtech 
School of Aviation. This advanced instruction 
is essential to your success as a commercial air 


ESE ae se nee 
Addven...........2 25 SO.” 
Se BEPAR 


ill Fly 


Mail the coupon today for detailed informa- 
tion about Airtech’s complete Ground School 
and Flight Training facilities. 


Department of Commerce Approved 
Transport Ground and Flying School 


ADEE EE Ces 
SCHOOE of AVIATION 


Lindbergh Field San Diego California 


-omplete informatior the ourses 


r-y ELEMENTARY MECHANIC 
}—4 240 hours Ground School 


r-y ADVANCED MECHANIC 
+—t 480 hours Ground School 


r-7 MASTER MECHANIC 
1 720 hours Ground School 
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FEBRUARY 7-15—New York Aviation Show, Auspices of Aviator’s 
Post, American Legion. 

FEBRUARY 15-23—National Class ‘‘A’’ Show of the Aeronautical 
Chamber of Commerce, St. Louis. 

FEBRUARY 20-22—Second Annual Aviator’s Reunion, Aviation 
Post, American Legion, Chicago. 

Marcu 6-15—Second Annual Pittsburgh Aircraft Show. 

MARCH 26-APRIL 1—Cincinnati Aircraft Show. 

ApriL 5-13—Third All-American Aireraft Show, Detroit. 

ApriL 8-9—S. A. E. Meeting, Detroit. 

May 3-10—New York Aircraft Show, Madison Square Garden, 
New York. 

JuLy 6—International Transportation Exposition Opens in Po 
land. 

Sept. 1-6—Fifth International Air Congress, The Hague, Holland. 

Nov. 27-Dec. 14—Aeronautical Salon, Paris, France. 
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